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1.0  AADES  OVERVIEW 


The  Automated  Alphanumeric  Data  Entry  System  (AADES)  will  provide  DMA  with 
an  integratea  system  for  bulk  input  of  geoname  data  from  maps  and  hardcopy 
gazetteers.  Maps  used  as  input  data  sources  will  include  DMA  map  series  and 
non-DMA  maps  ~^(  foreign  and  domestic).  The  geoname  information  that  is  captured 
will  be  used  -k.o  generate  a  geonames  file  that  will  be  input  to  the  Geographic 
Names  Data  Base  (GND3).  This  file  will  include  information  on  the  geonara^. 
itself  (specific  and  generic  components,  if  applicable) ,  ^the  position  of  the 
feature  to  which  the  name  refers,  the  feature's  designator  or  class,  the  source 
document,  the  country-''! or  countries)-^  the  named  feature  is  in,  the  feature’s 
attributes,  and  the  non-Romanized  name^df  applicable). 

AADES  will  provide  DMA  with  the  capability  to  build  the  Geographic  Names 
Data  Base  cost  effectively  from  the  richest  existing  source  of  geonames  and 
related  information,  maps.  Existing  technology  and  off-the-shelf  system 
components  will  be  used  as  much  as  possible.  As  discussed  in  this  report,  an 
interactive  approach  to  AADES  can  be  implemented  using  currently  available 
hardware  and  software.  Considerable  time  and  cost  savings  may  be  achieved  by 
automating  certain  of  the  AADES  functions.  Some  of  these  automation  objectives 
require  software  development  in  order  to  be  achieved. 

This  report  describes  existing  methods  and  systems  that  relate  to  the  AADES 
objectives  and  points  out  their  respective  deficiencies  and  strengths.'  Current^ 
or  previous  operational  geonaraes-eapture  programs  or  systems  are  reviewed,  with 
emphasis  on  the  technical  approaches,  they  used  and  on  their  strengths  and 
weaknesses  (Section  1).  Yhe  state  of  the  art  in  specific  hardware  and  software 
technology  areas,  such  as  automatic  character  and  word  recognition,  scanners, 
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and  scanning  "wands,"  is  defined,  to  permit  comparisons  of  a  variety  of 
alternative  technical  approaches  and  scenarios. 


A  major  objective  of  this  report  is  to  examine  the  functions  that  must  be 
carried  out  in  the  AADES  to  produce  the  required  geonaraes  file  from  the  input 
source  material In  specifying  these  functions  (Section  2),  we  have  attempted 
to  remain  as  technology-independent  as  possible.  The  basic  functions  analyzed 
must  be  performed  without  regard  to  any  particular  technical  approach  to  AADES 
(that  is,  manual, interactive,  or  automated). 

V 

\ 

'Sin  the  remainder  of  the  report,  specific  hardware  and  software  requirements 
are  analyzed.  Our  ''objective  is  to  present  information  that  may  be  useful  for 
comparing  alternative  hardware  and  software  configurations  or  scenarios  by 
identifying  what  the  current  state  of  the  art  can  support  and  what  capabilities 
must-  be  developed. \  The  concluding  section  of  the  report  describes  a  preliminary 


trade-off  analysis  for  the  major  technologic  alternatives  and  presents 
recommendations  fdr  subsequent  AADES  trade-off  analyses  and  system 
specification. 


* 


The  seven  examples  chosen  for  description  are  representative  of  geographic 
names  entry  systems  that  support  digital  data  bases.  They  range  from  seasoned 
to  prototype  systems.  The  USGS  example  is  significant  because  of  its  documented 
costs.  Two  prototypes,  the  Scitex  and  the  Intergraph,  are  combined  because  of 
similar  approaches  and  lack  of  additional  information. 

1.1.1  Manual  -  National  Geographic  Society 

The  initial  purpose  of  the  Geographic  Names  Data  Base  (GNDB)  system  is  to 
provide  correctly  spelled  names  for  user-specified  location  and  other 
parameters.  Later  versions  will  do  typesetting  and  placement.  To  enter  names 
in  the  system,  the  researcher  first  fills  out  one  or  more  of  five  different 
coding  sheets.  Coordinates  are  in  degree;,  and  minutes  only  and  are  manually, 
calculated  by  the  researcher.  The  data  are  next  entered  from  the  coding  sheets 
through  an  IBM  3278  terminal.  Unaccented  names  are  entered  first,  followed  by 
accented  names  which  are  entered  by  using  special-character  overlays  on  the 
keyboard . 

MANUAL  MANUAL  TERMINAL  MAINFRAME 


automatic  scanner  printer 

TT7ESETTER 


1.1.2  Manual  Plus  -  U.S.  Geological  Survey 

The  Geographic  Names  3ranch  of  the  USGS  has  captured  all  of  the  names 
appearing  on  its  maps,  other  than  roads  and  highways,  for  the  purpose  of 
maintaining  an  authoritative  on-line  file  of  geographic  place  names.  Future 
enhancements  include  capture  of  names  from  all  sources,  then  road  and  highway 
names,  together  with  an  interface  to  an  automated  names 
selection-generation-placement  system.  The  input  steps  are  selection  of  the 
name,  marking  of  the  point  (or  points)  referenced,  digitizing  the  point,  entry 
through  a  digitizer  keyboard  of  the  name  and  attributes  (such  as  feature,  area 
codes,  and  map  number),  and  then  verification.  This  was  accomplished  by  a  small 
business  minority  contractor  and  was  considered  very  successful. 
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1.1.3  Interactive  -  Chicago  Aerial  Survey 


Following  the  selection,  of  the  names,  the  names  and  associated  information 
are  either  keypunched  or  keyed  to  tape.  The  cards  or  oape  are  then  entered  onto 
disk  utilizing  the  Intergraph  Data  Management  and  Retrieval  System  (DMRS).  The 
Intergraph  workstation  is  then  used  to  read  the  position  on  the  map  and  to  link 
the  coordinates  with  the  previously  recorded  name  information. 


KEYPUNCH  OR  INTERGRAPH 


INTERGRAPH  INTERGRAPH 

WORK  STATION  DISK 


Interactive  Plus  -  Central  Intelligence  Agency 


Following  selection,  the  names,  position,  and  associated  information  are 
enterec  at  an  Intergraph  workstation  using  the  Interactive  Cartographic  Analysis 
Design  and  Drafting  System  (ICADDS)  program.  The  data  are  then  transferred  to 
the  mainframe,  plotted,  and  listed.  Following  edit,  the  corrections  are 
performed  on  the  Intergraph  and  the  plotting  and  listing  are  repeated. 


INTERGRAPH 

MANUAL  WORKSTATION  MAINFRAME  PLOTTER 


TERMINAL 


MANUAL 


*.1.5  Interactive  Plus  -  DMA  Wanes  Type  rile  System 


This  prototype  system  was  created  to  automate  geographic  names  data  entry, 
sto-age,  manipulation ,  retrieval,  and  formatting.  At  the  data  entry  level,  the 
operator  can  manually  enter  names  with  full  diacritics  and  associated 
information,  digitize  the  position,  and  then  plot  the  data  on  an  overlay  for 
editing.  This  system  is  not  in  production. 


DISK 


PLOTTER  MANUAL 


1.1.6  Autoraated/Interactive  -  Scitex  and  Intergraph  (Australian  Army) 


In  both  of  these  prototype  systems,  the  map  separation  plate  or  plates 
containing  the  names  are  scanned  and  the  text  image,  position,  and  orientation 
are  recorded.  The  pixel  image  is  compared  with  a  type  font  library.  If 
recognition  occurs,  the  ASCII  representation  of  the  character  along  with  the 
position  and  orientation  is  put  into  the  data  base.  If  the  text  image  cannot  be 

read  or  recognized,  interactive  editing  on  either  the  Scitex  or  Intergraph 

\ 

workstations  is  necessary.  Attributes  such  as  area  and  feature  codes  are 
entered  interactively  in  a  subsequent  operation. 


RASTER 

SCANNER  CONTROLLER  CONTROLLER 


Seas 

Automatic 

Convert 

Map 

Character 

■  H 

to  ASCII 

Recognition 

■ 

Code 

so 


V _  _ ± 


Interactive 

Add 

Convert  to 

Character 

Attributes 

Final 

Recognition 

> 

■  Format 

GRAPEIC  GRAPHIC  CONTROLLER 

STATION  STATION 


f 

ii 

I 


1 .2  Deficiencies  of  Existing  Systems 


1.2.1  Deficiencies  of  the  Manual  System 

This  input  system  is  slow,  very  labor  intensive,  low  resolution,  and 
produces  only  a  single  product.  The  filling  out  of  coding  sheets  is  a  technical 
approach  favored  in  the  punched-card  era  of  the  1960s.  It  does  not  take 
advantage  of  manual  digitizing  of  position  or  direct  entry  onto  tape  or  disk  of 
the  names  and  attributes.  The  sole  product,  a  listing,  ignores  the 
state-of-the-art  advantages  of  proof  overlays  and  interactive  displays. 

1.2.2  Deficiencies  Manual  Plus  System 

The  major  drawback  of  this  approach  is  the  large  amounts  of  manual  labor 
involved.  This  is  mitigated  by  the  fact  that  the  effort  was  one-time, 
contracted,  and  subsidized  under  another  government  program. 

1.2.3  Deficiencies  of  the  Interactive  System 

The  purchase  of  an  Intergraph  system  solely  for  a  geographic  names  entry 
project  would  not  be  an  effective  investment  of  capital.  The  Intergraph  system 
is  very  expensive  and  provides  many  more  capabilities  than  are  needed  for  names 
entry.  However,  it  must  be  presumed  that  the  system  was  purchased  for  other, 
more  complex  applications  and  that  its  use  for  names  is  secondary.  Aside  from 
high  capital  costs,  the  only  other  noted  deficiency  is  the  requirement  for 
linking.  The  separate  recording  operations  require  the  assignment  of  a  number 
so  the  names,  attributes  and  position  records  can  later  be  matched.  This 
linking  requirement,  while  admittedly  not  a  major  effort,  is  redundant. 
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1.2.4  Deficiencies  of  the  Interactive  Plus  System  (CIA) 


The  only  defect  here  is  the  high  capital  cost  for  equipment.  The  linking 
step,  used  by  the  Chicago  Aerial  Survey  System  described  above,  is  avoided. 

1.2.5  Deficiencies  of  the  Interactive  Plus  System  (DMA) 

The  design  of  this  prototype  system  addresses  the  different  requirements 
for  names  entry.  However,  it  has  not  been  used  for  production  and  its 
deficiencies  are  unknown  at  this  time. 

1.2.6  Deficiencies  of  the  Automated/Interaetive  System 

The  Scitex,  like  the  Intergraph,  represents  a  very  major  capital 
investment.  This  would  represent  a  drawback  only  if  there  were  no  other  major 
uses  for  the  equipment.  The  major  deficiency  here  would  be  the  difficulty  in 
relating  the  name  to  the  position.  Symbolized  point  locations  would  be  the 
easiest  to  relate  but  unsyrabolized  point,  linear,  and  areal  features  represent 
major  hurdles.  It  is  assumed  that  attributes  and  unsymbolized  point  locations 
would  be  either  pre-assigned  or  added  interactively  later  on. 

1.3  System  Function  and  Procedures 

The  Automatic  Alphanumeric  Data  Entry  System  has  the  following  eleven 
explicit  functions: 

o  Input  Material  Assembly 
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o  Input  Parameter  Entry 
o  Pre-input  Preparation  (Optional) 
o  Analog-to-Digital  Conversion 
o  Names  Recognition 
o  Names  Capture/Recording 
o  Feature  Association 
o  position  Capture/Recording 
o  Attribute  Capture/Recording 
o  Proof/Edit/Correction 
o  Input  Geoname  File  Creation 

The  purpose  of  this  section  is  to  briefly  explain  the  individual  functions. 
Each  is  explained  in  detail  in  Section  2.0,  AADES  Function  Specifications.  See 
Figure  1-1. 

1.3.1  Input  Material  Assembly 

This  step  has  five  subfunctions:  prioritization,  scheduling,  assembly, 
organization,  and  accounting.  The  prioritization  subfunction  requires  a 
management  decision  as  to  which  names  will  be  collected  first.  Implicit  in  this 
decision  is  the  evaluation  of  the  availability  and  quality  of  source  documents. 
Scheduling  of  the  processing  is  next,  followed  by  assembly  of  the  source 
materials.  These  must  be  well-organized ,  and  project  accounting  must  be 
performed  throughout.  This  on-line  bookkeeping  is  necessary  given  the  immense 
processing  volume  and  the  need  to  control  its  flow  through  the  eleven  steps. 
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1.3.2  Input  Parameter  Entry 

This  function  establishes  the  parameters  common  to  the  project,  permitting 
access  to  the  appropriate  code  tables  and  rules.  These  parameters  include 
title,  projection,  scale,  language,  product  type,  source,  dates,  classification, 
and  type  fonts.  This  information,  once  captured,  triggers  previously  prepared 
rules  and  codes  for  particular  diacritics,  transliterations ,  and  symbols. 

1.3.3  Pre-Input  Preparation 

The  preparation  of  the  source  data,  and  planning  for  subsequent  phases,  are 
carried  out  by  this  function.  Within  this  phase,  the  name  is  selected,  the 
position  of  the  referenced  feature  is  indicated,  and  the  attributes  are 
identified.  The  presence  or  absence  of  a  symbol  showing  the  location  of  the 
feature  position  is  critical  in  this  function,  and  the  entry  mode  (manual, 
interactive,  or  automated)  will  dictate  the  extent  of  pre-selection. 

1.3. 4  Analog-to-Digital 

The  conversion  of  the  analog  data  in  map  or  overlay  form  to  digital  data  is 
the  next  function.  The  geographic  names,  feature  positions,  and  attributes  are 
captured  interactively  using  a  keyboard,  a  hand-held  OCR  wand,  a  digitizer,  a 
scanning  cursor,  or  a  combination  of  these.  Optional  routes  in  the  automated 
mode  depend  on  the  map  size  and  on  the  availability  of  separate  symbol  and  name 
plates. 


13 


1.3*5  Names  Recognition 


This  function  involves  locating  and  recognizing  geonames.  The  automated 
approach  searches  for  a  character,  determines  if  it  is  the  first  character  in  a 
string,  orients  the  string,  determines  if  the  string  is  a  word  and  then  a  name, 
and  then  transliterates  it  if  the  result  is  non-Roman  or  translates  if  it  is  an 
ideogram.  Finally,  the  position  of  the  name  is  noted.  Manually  the  name  is 
keyed  in;  interactively,  an  OCR  wand  can  be  utilized  to  read  the  name. 

1.3*6  Names  Capture/Recording 

In  the  automated  mode,  the  names  previously  recognized  are  entered  into 
temporary  file  records  in  GNDB-speeified  formats.  Following  entry,  both 
quantitative  and  qualitative  checks  are  performed. 

1.3.7  Feature  Association 

What  feature  is  referred  to'  by  the  captured  name?  Is  there  an  explicit 
symbol,  a  boundary,  or  no  symbol  at  all?  These  three  conditions  are  dealt  with 
here.  The  non-symbolized  feature  is  most  resistant  to  automated  solution,  but 
reversal  of  names-placement  rules  can  be  used  for  association. 

1.3*8  Position  Capture/Recording 

Following  feature  association,  the  next  function  is  to  capture  and  record 
the  position.  Point,  linear,  and  areal  symbols  and  no  symbol  are  four  possible 
conditions.  Rules  for  positioning  vary,  particularly  among  linear  features,  and 
the  extent  of  natural  areal  features  may  be  indeterminate. 
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1.3.9  Attribute  Capture/Recording 

Tbe  type  font  and  symbols  are  both  significant  components  in  the  capture  of 
attributes.  Populated  places  frequently  have  the  population-size  category  and 

administrative  function  symbolized.  Roads  and  streams  have  unique  combinations 

/ 

of  line  weights,  patterns,  and  colors  that  indicate  classification.  Similarly, 
type  style,  size,  and  extent  denote  the  importance  of  area  features. 

1.3.10  Proof/Edit/Correction 

Once  the  names,  positions,  and  attributes  have  all  been  captured,  the  next 
function  is  verification.  A  readable  overlay  or  overlays  of  the  source  map  with 
all  possible  input  data  shown  and  a  listing  of  the  data  <s  needed.  These  must 
be  edited  and  then  the  file  must  be  corrected. 

1.3.11  Input . Geoname  File  Creation 

The  final  AADES  functions  is  preparation  for  entry  into  the  GNDB.  This 
requires  a  final  quality  control  check  and  final  file  generation.  Transaction 
reports  of  the  latter  operation  are  needed  for  both  the  geonames  and  non-geoname 
information . 


1.4  Terms  and  Definitions 


AADES 

accuracy 

analog-to-digital 

attribute 
attribute  value 
centroid 
diacritic 


digitizer 

entity 

feature 

feature  class 

font 

generic 

GNDB 

hydrographic 
hypsographic 
ideogram,  ideograph 


interactive  mode 

MBS 


-  Automated  Alphanumeric  Data  Entry  System 

-  the  overall  error  in  a  measurement 

-  the  process  of  converting  graphic 
information  into  digital  form 

-  defined  characteristic  of  a  feature 

-  defined  value  of  an  attribute 

-  center  of  mass 

-  a  modifying  mark  near  or  through  a  character 
or  combination  of  characters  indicating  a 
different  phonetic  value  from  an  unmarked 
character 

-  an  analog-to-digital  converter  of  graphic 
information 

-  a  geographic  feature  as  it  exists  in  the  real 
world 

-  a  defined  entity  of  interest  that  is  not 
further  subdivided 

-  a  defined  group  of  related  entities  of 
interest 

•-  see  type  font 

-  The  portion  of  a  geographic  name  that 
describes  the  type  of  feature  represented 

-  Geographic  Names  Data  Base 

-  pertaining  to  water  features  of  the 
landscape 

-  pertaining  to  surface  features  of  the 
landscape  (other  than  water) 

-  a  picture  or  symbol  in  a  system  of  writing 
which  represents  a  thing  or  idea  but  not 
the  particular  word  or  phrase  for  that  thing 
or  idea 

-  a  method  that  allows  on-line 
man-machine  ccnmunicaticn 

-  minimum  bounding  rectangle 


OCR 

on-line 

point 

point-in-polygon 

precision 

projection 

register 
resolution 
rule  base 


scanner 

separation 

softcopy 

transliterate 

type  font 

voice  entry 
workstation 


-  optical  character  recognition 

-  actively  connected  to  a  host  computer 

-  a  zero-dimensional  object  which  specifies 
geometric  position  by  coordinate  location 

-  the  process  of  determining  whether  a 
given  point  (x,  y  coordinate  pair)  lies 
within  a  specified  closed  polygon 

-  the  closeness  of  measurements  of  the 
same  phenomenon  repeated  under 
essentially  the  same  conditions  and 
using  the  same  techniques 

-  a  systematic  presentation  of  intersecting 
coordinate  lines  on  a  flat  surface  upon 
which  features  from  the  curved  surface  of 
the  earth  may  be  mapped 

-  to  align  two  or  more  images 

-  the  smallest  unit  of  measure  which  can  be  detected 

-  data  bases  that  are  not  merely  files  of 
uniform  content,  but  that  are  collections  of 
facts,  inferences,  and  procedures 
corresponding  to  types  of  information 
needed  for  problem  solution;  consists  of 
rules  usually  in  an  if-then  or 
antecedent-consequent  form 

-  a  device  that  records  an  image  in  a 
series  of  regular  movements  along  a 
series  of  parallel  lines 

-  single-color  component  of  the  map  image 

-  data  stored  in  digital  form 

-  to  represent  or  spell  in  the  characters  of 
another  alphabet 

-  a  printing  type  face  of  a  given  style 
and  size 

-  a  voice-to-digital  conversion  method 

-  an  interactive  device  that  can  digitize, 
display,  and  edit  graphic  data 
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2.0  AADES  FUNCTION  SPECIFICATIONS 


2.1  Detailed  Functions  ar.d  Process  Flow 


As  previously  outlined,  the  Automatic  Alphanumeric  Data  Entry  System  has 
eleven  components  or  functions: 

1.  Input  Material  Assembly 

2.  Input  Parameters  Entry 

3.  Pre-input  Preparation  (Optional) 

4.  Analog-to-Digital  Conversion 

5.  Names  Recognition 

6.  Names  Capture/Recording 

7.  Feature  Association 

8.  Position  Capture/Recording 

9.  Attribute  Capture/Recording 

10.  Proof/Edit/Correction 

11.  Input  Geoname  File  Creation 

Dividing  AADES  into  eleven  functions  ensures  that  quality  control  and  job 
management  become  an  integral  part  of  each  function.  Ensuring  the  output 
integrity  of  each  system  component  simplifies  the  quality  control  and  management 
of  the  system  as  a  whole.  The  final  quality  check  will  create  the  Input  Geo-.ame 
File,  which  will  conform  to  the  input  requirements  and  specif ications  of  the 
Geographic  Names  Data  Base  (GNDB) .  See  Appendix  IV  for  the  AADES-GNDB  interface 
requirements . 

The  purpose  of  this  section  is  to  detail  the  function  requireme,'ts  and 
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process  flow  of  each  AADES  component.  A  flow  diagram  and  discussion  elaborates 
each  function. 

Incorporating  voice  entry  and  OCR  technology  depends  on  the  amount  of  risk 
that  the  AADES  decision  makers  are  willing  to  tolerate.  The  information 
available  on  the  success  of  systems  utilizing  voice  input/output  (I/O)  varies 
dramatically.  Appendix  V  provides  a  list  of  voice  I/O  equipment  manufacturers 
for  investigation.  The  use  of  voice  entry  on  the  AADES  would  be  included  in  the 
interactive  mode  of  system  components.  Simple,  often  used  commands  could  be 
entered  through  the  voice  input  equipment  instead  of  the  keyboard  or  menu 
tablet.  Again,  this  is  an  area  which  needs  further  investigation. 

The  Market  Briefing  (Data  Item:  A001)  presented  information  on  current 
optical  character  recognition  technology.  From  the  extremely  sophisticated  OCR 
systems  such  as  the  Graphix  I  of  Information  International  Inc.,  to  the 
hand-held  wands,  recognition  accuracy  is  on  the  order  of  98%.  These  are  OCR 
systems  developed  for  disciplines  other  than  cartography.  Most  companies 
indicated  they  would  need  a  sample  map  for  trials  and  that  their  systems  might 
be  adapted  to  this  application  through  software  development.  The  performance  of 
hand-held  wands  for  reading  names  from  maps  can  only  be  determined  by  tests. 

Three  companies  (Scitex,  Anatech,  and  Intergraph)  claim  XR  capabilities  on 
their  graphics  workstations.  These  claims  need  verification. 

Thus  voice  entry  and  OCR  wands  are  not  specifically  addressed  in  the 
following  sections.  They  nay  be  considered  as  part  of  the  interactive  mode 
under  appropriate  functions.  The  employment  of  such  technology  is  a  management 
decision. 
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2.1.1  AADES  Input  Material  Assembly 


The  purpose  of  this  AADES  component  is  to  organize  and  make  a  record  of  the 
input  data  in  preparation  for  subsequent  processing  (see  Figure  2-1). 

The  factors  constraining  the  data  organization  are: 

1.  technologic  limitations 

2.  physical  configuration  restrictions 

3.  schedule 

4.  funding 

5.  political  restrictions 

With  the  possible  exceptions  of  technologic  limitations  and  physical 
configuration  restrictions,  these  constraints  are  governed  by  DMA  policy 
decisions.  The  first  major  decision  is  the  course  of  processing.  Will  maps  be 
processed  at  a  fixed  rate  over  a  number  of  years  or  on  some  interval  schedule 
related  to  map  publications? 

Priority  of  processing  is  also  an  agency  decision.  Perhaps  the  most 
standardized  maps  should  be  processed  first,  until  the  technology  is  available 
to  handle  unorthodox  maps  with  no  definable  map  construction  standards.  The 
prioritization  might  also  consider  capturing  names  in  areas  of  .strategic 
importance  first.  The  demand  for  geographic  information  and  for  cartographic 
products  in  these  areas  will  be  highest.  Because  U.S. -produced  maps  (such  as 
DMA  JCG  sheets)  are  most  accessible,  these  series  covering  areas  of  interest 
should  be  processed  first.  Concurrent  with  the  processing  of  U.S. -produced  maps 
of  areas  of  interest  would  be  the  assembling  of  maps  from  other  sources.  These 
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parallel  activities  would  reduce  total  project  time  and  offer  a  greater 
opportunity  for  automation  if  the  map  standards  are  established.  These 

decisions,  however,  must  be  made  by  DMA  based  on  product-generation  requirements 
and  available  resources. 

Once  the  above  decisions  have  been  made,  a  schedule  for  the  actual 

processing  of  data  can  be  constructed.  Processing  hours  per  day  and  the  number 
of  analysts  monitoring  the  system  are  some  issues  of  the  scheduling  function. 
These  issues  are  contingent  upon  both  the  system  configuration  and  the 
management  decisions  involving  priorities  and  scheduling. 

The  physical  assembling  and  manipulation  of  maps  will  be  quite 

time-consuming.  The  USGS  Geographic  Names  Information  System  (GNIS)  project 
required  many  hours  for  assembling  and  organizing  maps .  For  the  State  of 

Arkansas  alone,  the  USGS  spent  forty  hours  to  prepare  the  maps.  The  contracted 

company,  which  actually  performed  the  data  names  capture,  spent  a  subsequent 
twenty  hours  sorting  the  maps  according  to  their  processing  scheme.  Thus  for 
the  USGS  maps  of  the  state  of  Arkansas,  sixty  hours  were  needed  for  assembling 
and  organizing.  The  assembling  and  organizing  of  maps  for  the  AADES,  like  the 
GNIS,  is  predominantly  a  manual  process.  Current  technology  does  not  provide  a 
flexible  automatic  map  "handler"  that  can  order  and  arrange  hardcopy  maps. 
However,  some  input  maps  which  were  previously  scanned  will  already  be  in 
digital  form  and  these  will  be  sorted  interactively  or  automatically. 

The  final  step  of  the  AADES  Input  Material  Assembly  function  is  to  make  a 
record  of  the  data  about  to  be  entered  into  the  system.  This  is  a  simple  but 
crucial  bookkeeping  function  which  should  be  done  on-line.  Any  information 
recorded  at  this  stage,  which  duplicates  map  legend  information  to  be  captured 
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during  the  Input  Parameters  Entry  stage,  will  be  tagged  and  routed  at  the 
appropriate  time  by  the  software. 

More  than  the  other  components,  this  AADES  function  and  its  specifications 
are  dependent  on  policy  decisions.  The  mechanisms  employed  will  be 
predominantly  manual. 

2.1.2  AADES  Input  Parameters  Entry 

The  function  of  this  AADES  component  is  to  capture  map  parameters  which  are 
not  only  important  in  and  of  themselves,  but  which  will  be  needed  for  setting  up 
automatic  access  to  appropriate  code  tables  and  rules.  See  Figure  2-2  for  the 
process  flow  with  delineated  controls  and  mechanisms. 

The  parameters  of  interest  are: 

1.  title 

2.  projection 

3.  scale 

4.  language  information 

5.  product  type 

6.  publisher 

7.  date: 

of  map 

of  AADES  processing 

8.  classification 

9.  type  font  and  size 
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There  may  be  other  parameters  of  interest  in  special  cases,  but  required 
information  has  been  kept  to  a  minimum  to  avoid  a  cumbersome  data  base. 

Each  of  the  parameters  captured  when  making  a  record  of  the  assembled  input 
data  during  the  previous  stage  is  automatically  inserted  in  the  legend  file  by 
the  software.  For  example,  if  it  was  noted  that  the  next  fifty  maps  to  be 
entered  were  1:24,000  USGS  maps,  this  information  would  not  need  to  be 
recaptured . 

Most  map  series  conform  to  some  defined  font  and  symbolization  standards. 
See  Appendix  I.  For  highly  standardized  maps  such  as  the  DMA  JOG  sheets, 
deduction  rules  may  be  written  to  automate  parts  of  the  name-feature-attribute 
recognition  and  association  stages.  The  parameters  captured  from  the  legend 
will  switch  on  the  appropriate  sets  of  rules.  At  the  character  location  and 
identification  phases  (part  of  NAME  RECOGNITION),  these  rules  will  be  activated 
to  automatically  deduce  the  feature  and  attribute  information  associated  with 
the  name  from  the  font  used.  This  information  will  be  entered  in  the 

appropriate  record  fields. 


Rules 

can 

only 

be 

written 

after 

thorough 

analysis 

of  map  products. 

Not 

only 

will 

the 

initial 

map  production 

process  need 

to  be 

investigated,  but 

all 

the 

fonts 

need 

to 

be 

recorded 

with 

respect 

to 

what 

feature  and  attribute 

information  they  reflect.  (Note:  In  a  future  DMA  digital  map  production 
environment,  these  rules  will  be  encoded  to  permit  automated  map  compilation  and 
symbolization.  These  existing  rules  could  then  be  used  for  names  data  capture.) 


The 

ACCESS 

RULES 

phase  simply  switches 

on  or  initializes 

the 

appropriate 

sets  of 

rules . 

The 

SET  INPUT  PARAMETERS 

AND  CODES  phase 

initializes  the 

diacritic 

code 

tables, 

transliteration  scheme,  and  symbol/ feature 

codes  to  be 

used  for  the  map(s)  being  processed.  There  is  an  interactive  option  for  analyst 
intervention. 

2.1.3  AADES  Pre-Input  Preparation 

The  purpose  of  this  function  is  to  prepare  the  source  data  and  to  plan  for 
the  following  steps  of  capturing  names  information.  The  name  to  be  entered  must 
be  selected,  the  feature  position  indicated,  and  the  attribute  identified.  This 
preparation  will  necessarily  vary  with  the  mechanism  employed:  manual, 
interactive,  or  automated.  The  position  of  the  feature  may  or  may  not  be 
symbolized  and,  in  the  ease  of  areal  or  linear  features,  off-map  conditions  may 
be  significant.  Names  with  similar  attributes  may  be  profitably  grouped 
beforehand  by  feature  (for  example,  all  rivers),  by  administrative  area  (such 
as  all  Colorado),  by  population  rank,  or  by  other  attributes.  Pre-input 
preparation  can  eliminate  many  redundant  names  and  enhance  the  tagging  of 
attributes  and  positioning  of  features.  See  Figure  2-3. 

While  the  name  selection  rules  encountered  vary,  certain  ones  generally 
apply.  Point  names  do  not  include  the  feature  (such  "village”)  unless  it  is 
first  and  unnamed  features  (such  as  "spring"  or  "trailer  park")  are  not 
collected.  River  names  are  captured  only  once  on  a  map  although  they  appear 

many  times.  Other  rules  might  limit  the  selection  to  names  found  within  the  map 

neatline  and  to  specified  features.  In  the  manual  and  sometimes  in  the 
interactive  mode,  a  notation  of  the  name  selected  is  made  either  on  the  map  or 

on  the  overlay.  In  the  automated  mode,  all  text  is  captured  and  then  screened 
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for  color  or  type  styles.  The  rules  for  such  selection  are  made  at  this  stage 
but  are  carried  out  later. 

The  next  stage  of  pre-ir.put  preparation  is  dependent  on  the  presence  or 
absence  of  symbols  locating  the  feature  position.  In  the  first  condition,  where 
symbols  are  present,  the  rules  vary  with  feature  type.  Point  features,  such  as 
small  populated  places,  administrative  centers,  and  railroad  stations,  are 
located  by  the  symbol  center.  Bounded  areal  features,  like  incorporated  towns 
and  lakes,  are  positioned  by  a  center  within  the  boundaries  and  generalized 
boundary  points  (MBR).  If  the  largest  part  of  an  areal  feature  occurs  off  the 
map,  the  center  position  should  be  so  indicated.  Linear  feature  rules  vary  with 

the  type  of  feature.  The  primary  entry  for  a  river  is  normally  the  stream 

mouth;  secondary  ones  may  be  used  for  the  source,  entrance  and  exit  points  on  a 
map  sheet,  significant  points  elsewhere  on  the  course,  and  the  MBR.  Such 
multiple  orientation  is  critical  to  the  type  placement  process.  The  manual  and 
interactive  modes  utilize  notation  on  the  map  or  overlay  to  indicate  desired 
position.  The  automated  approach  requires  planning  for  the  recognition  and 
positional  relationship  of  specific  symbols. 

If  no  symbol  is  present,  the  specification  of  a  position  is  dependent  on 
the  characteristics  of  the  feature.  Locale  names  usually  are  first  referenced 

to  the  center  of  any  group  of  buildings  in  the  vicinity,  secondly  to  a 

crossroad,  and  lastly  to  the  center  of  the  name.  Other  areal  features,  like 
bays,  forests,  and  deserts  are  centered  on  the  name.  The  "off-map"  rule  for 
areal  features,  previously  described,  also  applies.  Annotation  of  the  selected 
position  is  used  in  the  manual  mode  and  optionally  in  the  interactive  approach. 
However,  in  the  automated  mode  the  specification  of  an  unsymbolized  name 
position  is  limited.  By  recognizing  specific  type  fonts,  generics  as  part  of 
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the  name,  and  symbols  on  other  plate  separations,  some  positions  could  be 
derived.  The  effort  involved  in  this  process  might  not  be  cost-effective. 

Attributes  represent  the  final  phase  of  pre-input  preparation.  Grouping 
common  elements  can  facilitate  the  input  of  required  attributes.  Popular 
strategies  to  accomplish  this  include  the  use  of  plate  separations  to  group 
hydrographic,  hypsographic,  and  populated  place  names  and  the  use  of 
classification  by  common  type  font  and  symbol.  For  example,  populated  places  of 
one  county  appearing  on  the  culture  plate  might  be  entered  sequentially  based  on 
their  symbolized  population  or  administrative  rank.  Such  planning  would  be 
effective  for  manual  and  interactive  entry  and,  possibly,  also  for  the  automated 
mode . 

2.1.4  AADES  Ar.alog-to-Digital 

The  function  of  this  AADES  component  is  to  convert  the  input  data  from 
analog  to  digital  form.  See  Figure  2-4. 

The  actual  conversion  process  may  be  of  the  whole  map  sheet  or  only  of  the 
information  of  interest.  The  former  option  involves  a  raster  scan  process  which 
digitizes  the  whole  map.  The  latter  involves  some  selective  process  such  as  an 
analyst  entering  the  information  at  a  keyboard  or  selective  scanning. 

3oth  options  are  provided  on  this  system.  The  interactive  selective 
capture  serves  as  a  backup  to  the  higher-risk  technology  of  the  raster  scan 
option.  The  selective  capture  avoids  subsequent  processing  problems  such  as 
automatic  name  location- identification-recognition  and  feature  association,  but 
presents  problems  in  that  it  is  extremely  labor-intensive .  This  manual  or 
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selective  capture  approach  is  the  approach  selected  by  the  USGS  for  their  GrJIS 
project . 

For  the  selective  capture  process,  names  car.  be  entered  into  the  system  by 
an  operator  at  a  keyboard,  by  a  hand-held  OCR  (optical  character  recognition) 
wand  or  by  a  scanning  cursor.  Those  methods  would  be  used  in  conjunction  with  a 
digitizing  tablet  for  position  capture.  The  keyboard  option  has  a  very  low 
technical  risk  but  is  conducive  to  errors  resulting  from  analyst  fatigue.  The 
hand-held  OCR  wand  option  represents  a  more  automated  approach  and  a  higher 
technical  risk  factor.  Although  word  identification  and  orientation  is  not  a 
problem  as  it  is  with  more  automated  techniques,  hand-held  wands  can  require 
multiple  passes  for  word  capture.  There  are  some  very  sophisticated  OCR  wands, 
but  the  use  of  wands  for  names  capture  from  maps  has  not  been  demonstrated.  A 
successful  OCR  scan  with  a  hand-held  wand  requires  even  pressure  and  steady 
motion  of  the  hand  and  may  be  hindered  by  background  noise. 

Analog-to-digital  conversion  of  the  whole  map  is  a  task  easily  accomplished 
by  today's  technology.  1$  the  map  is  physically  too  large  for  the  scanner,  it 
will  be  scanned  in  sections  and  then  merged  into  one  file  by  the  software. 
Analog-to-digital  scanner  systems  will  accept  maps  of  varying  size  and  varying 
material  types.  The  system  will  provide  the  necessary  hardware  and  the  software 
for  controlling  the  different  analog-to-digital  conversion  processes  required  by 
these  different  map  products.  The  three  basic  map  products  to  be  processed  are: 

1.  the  complete  nap  converted  from  analog  form  to  a  digital 
file 

2.  the  complete  map  converted  from  analog  to  color-separated 
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digital  files 


3.  separate  names  ar.d  symbols  overlays  of  the  same  map  converted 
from  ar.alog  form  to  digital  files 

The  actual  a.oalog-to-digital  conversion,  process  will  be  gove-r.ed  by  the 
hardware  selected.  The  product  being  processed  and  the  original  system 
constraints  will  determine  whether  or  not  the  selective  capture  of  names  or  the 
whole  map  conversion  is  required. 

2.1.5  AADES  Names  Recognition 

The  purpose  of  this  AADES  component  is  to  recognize  the  geoname.  This 
function  involves  location,  identification,  and  recognition  of  the  geoname.  The 
automated,  interactive,  and  manual  approaches  to  this  names  recognition  function 
will  be  discussed.  The  automated  approach  will  be  discussed  first  because  it  is 
the  most  desirable  and  represents  the  highest  technical  risk.  See  Figure  2-5. 

The  initial  decision  made  in  this  function  is  whether  all  names  of  3 
specified  type  font  will  be  located  and  processed  together  or  whether  the  first 
name  found,  regardless  of  font,  will  be  processed.  The  advantage  of  locating 
all  names,  based  on  font,  is  that  certain  parameters  for  feature  type  and 
attribute  information  can  be  preset.  This  will  cut  down  the  number  of  rules  to 
be  run  for  each  name,  reducing  processing  time.  The  disadvantage  of  this 
processing  option  is  that  the  digital  map  data  must  be  processed  many  times:  as 
many  times  as  there  are  different  fonts.  Trial  AADES  production  runs  are  needed 
for  an  efficiency  comparison  of  these  two  approaches. 
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FiGune  2-5 

NAMES  RECOGNITION  (AUTOMATED) 


The  second  decision  to  be  made  is  whether  all  names  and  their  relative 
positions  will  be  noted  for  subsequent  capture  and  recording  or  whether  each 
name  located  will  be  immediately  captured  and  recorded.  Again,  there  are 
relative  advantages  to  both  but  the  final  decision  needs  to  be  based  on  the 
results  of  trial  production  runs.  The  system  should  provide  the  above  options 
so  that  test  runs  may  determine  which  combinations  of  the  above  options  are  most 
efficient. 

A  search-and-locate  software  routine  will  scan  the  data  until  a  character 
is  found.  Important  parts  of  this  routine  are: 

1.  distinguishing  characters  from  other  map  symbols  and  features, 

2.  determining  if  the  character  found  is  the  first  letter  of  a  word,  and 

3.  being  able  to  search  for  characters  of  a  specified  font  and/or  to 
determine  font. 

After  a  character  is  located,  the  orientation  of  the  character  string  is 
determined.  On  standardized  maps  such  as  DMA  JOG  sheets,  most  names  are 
parallel  to  the  top  and  bottom  map  neatline  (horizontal  orientation).  Assuming 
a  systematic  search-and-locate  routine  which  begins  in  the  upper  left-hand 
corner  and  proceeds  as  though  recording  an  English-language  text,  there  will  be 
two  major  problems  with  names  of  non-horizontal  orientation: 

1.  the  first  character  located  may  not  be  the  first  letter 
of  the  word 

2.  each  subsequent  search  line  could  yield  a  character  belonging 
to  the  same  word,  thus  redundantly  locating  the  same  word. 


Varying  character  orientation  within 


one  name,  such  as  along  winding  rivers. 


will  present  problems  for  automated  processing.  However,  knowledge  of  the 
feature's  shape  in  the  vicinity  of  the  name  will  assist  in  assembling  the 
characters  that  make  up  the  name. 

After  the  character  location  and  character-string  orientation  have  been 
determined,  the  string  is  read  into  the  system.  Once  entered,  the  appropriate 
rules  are  used  to  determine  whether  the  string  is  a  word  and  whether  the  word  is 
a  name,  a  part  of  a  name,  or  a  generic  name.  At  this  point  there  are  several 
options: 

1.  if  the  word  is  not  a  name,  proceed  to  locate  next 
character  not  in  that  name  and  repeat  the  routines, 

2.  if  the  word  is  a  non-Roman ized  name,  the  appropriate  transliteration 
scheme  is  automatically  activated  and  the  transliterated  version 

is  also  captured,  or 

3.  proceed  to  the  next  process,  which  is  a  proximity  check  for 
additional  characters  which  may  indicate  part  of  a  name  or 
a  generic  name. 

If  the  CHECK  PROXIMITY  AND/OR  ORIENTATION  routine  yields  evidence  of  a  second 
word,  then  the  system  loops  back  to  DETERMINE  ORIENTATION  OF  CHARACTER  STRING 
and  repeats  routines.  If  no  evidence  of  a  second  word  is  found,  then  the  system 
proceeds  to  RECORD  AND  MARK  POSITION. 
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The  output  of  this  Names  Recognition  (Automated)  component  of  AADES  is: 


1.  names, 

2.  approximate  position, 

3.  generic  word  (if  present), 

4.  type  font,  ar.d 

5.  orientation. 

The  Names  Recognition  function  (Interactive/Manual)  provides  several 
options.  See  Figure  2-6.  After  the  analog-to-digital  conversion  of  the  whole 
map,  the  digital  map  data  is  displayed.  The  map  will  most  likely  be  displayed 
one  section  at  a  time.  The  analyst  locates  the  section  for  processing  through 
scroll  or  roam  routines  of  the  display  function.  In  the  manual  mode,  the 
operator  will  type  in  the  name  and  associated  feature  or  attribute  information 
at  a  keyboard.  In  the  interactive  mode,  the  analyst  will  place  a  cursor  on  the 
first  character  of  a  word  and  then  an  OCR  routine  will  automatically  read  the 
character  string.  Both  these  options  are  followed  by  position  capture.  This 
may  be  done  manually,  interactively,  or  automatically,  depending  on  the 
sophistication  of  system  software  and  hardware.  The  output  of  this  Names 
Recognition  option  is  the  same  as  for  the  automatic  option  discussed  previously. 
The  manual  mode  obviously  represents  no  technical  risk  other  than  human  error 
and  non-objectivity.  The  interactive  mode’s  technical  risk  will  largely  depend 
on  the  OCR  software. 

2.1.6  AADES  Names  Capture/Recording 

The  function  of  this  AADES  component  is  to  capture  and  record  the  actual 
geonames  in  the  correct  data  fields.  See  Figure  2-7. 
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Regardless  of  whether  the  Names  Recognition  was  manual  or  automatic,  the 
names  recognized  are  entered  into  the  temporary  names  file  at  the  ENTER  DATA 
stage.  The  names  will  be  entered  into  record  fields  of  GNDB-specified  format 
and  length.  Although  this  names  file  is  temporary,  it  will  mimic  the  final 
Input  Geoname  File,  thus  reducing  unnecessary  file  reformatting.  See  Appendix 
IV  for  preliminary-GNDB  specified  information  on  records. 

As  each  name  and  its  associated  information  is  entered,  a  simple  count  will 
be  kept.  This  COUNT  NAMES  ENTERED  will  be  used  as  a  check  during  later  stages. 
If  there  were  fifty  names  captured  then  there  should  be  fifty  feature  records. 

A  simple  count  balance  provides  an  initial  processing  check. 

The  CHECK  IF  DONE  stage  provides  several  routines  depending  on  the 
processing  method  (such  as  names  captured  according  to  font  class,  or  names 
captured  individually  immediately  after  location).  Depending  on  the  method, 
this  stage  simply  determines  if  the  map  is  completed  or  if  additional  names  need 
to  be  captured. 

The  QUALITY  CHECK  is  a  file  inspection  routine  at  this  stage.  This  checks 
if  appropriate  records  are  created  and  fields  occupied.  Errors  found  at  this 
stage  will  be  corrected  interactively  by  the  analyst  before  proceeding  to  the 
next  stage. 

The  output  of  this  AADES  component  is  a  temporary  names  file  and  the 
processed  digital  nap  data,  which  will  be  used  for  additional  feature, 
attribute,  and  position  processing. 


2.1.7  AADES  Feature  Association 

The  objective  of  this  function  is  to  associate  captured  names  with  features 
present  on  a  map(s).  The  step  is  needed  to  ensure  accurate  position 
identification  and  to  permit  the  capture  of  descriptive  information  associated 
with  the  named  feature.  See  Figure  2-8. 

For  populated  places  represented  on  the  map  by  a  point  symbol,  feature 
association  involves  detecting  the  symbol  most  likely  to  correspond  to  a 
previously  captured  populated  place  name.  (In  the  process  of  names  capture  it 
may  be  possible  to  identify  the  feature  type  that  the  name  refers  to  based  on 
font,  color,  or  other  characteristics  of  the  lettering.)  Reverse  application  of 
cartographic  rules  for  placement  of  names  around  a  point  symbol  will  allow  the 
system  to  immediately  check  the  preferred  or  most  likely  location  for  the 
corresponding  point  symbol.  The  use  of  leader  lines  requires  searching  for  such 
a  line  and  following  the  line  to  its  endpoint  close  to  the  point  symbol. 

Point  symbols  for  populated  'places  used  in  DMA  and  external  map  products 
(see  Appendix  II  for  example)  include  open  circles,  filled  circles  of  various 
sizes,  and  special  symbols  (such  as  stars)  for  cities  with  administrative 
importance  (for  example  capitols).  Template  matching  and  correlation  techniques 
can  be  used  to  recognize  the  particular  point  symbol  found.  Consistency  checks 
will  be  used  to  evaluate  the  appropriateness  of  the  detected  symbol  given  the 
font  characteristics  of  the  associated  name. 

The  association  of  names  with  linear  features  (such  as  rivers)  again  must 
apply  the  rules  for  placement  of  such  names  in  reverse.  Proximity  searches  for 
the  nearest  feature  of  the  appropriate  type  must  be  used  together  with  analysis 
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of  the  orientation  of  the  name  with  respect  to  the  orientation  of  the  linear 

I 

feature.  As  with  point-symbolized  features,  information  relating  to  the 
specific  type  of  linear  feature  for  which  the  function  is  searching  may  have 
already  been  supplied  by  the  Name  Capture/Recording  stage.  Knowledge  of  the 
particular  map  product  being  used  as  the  input  source  can  produce  information  on 
the  specific  nature  of  the  symbolization  used  for  that  linear  feature  (such  as 
roads  or  railroads). 

Feature  association  for  area  symbolized  features  may  be  the  most 
problematic.  When  the  feature  is  symbolized  using  specific  area-fill  symbology 
(for  example,  swamps  and  lakes),  it  may  be  possible  to  ascertain  the  extent  of 
the  feature  and  create  a  crude  (temporary)  boundary  representation.  In  other 
cases,  especially  for  political  units  (such  as  provinces  and  countries)  there  is 
no  explicit  area  symbolization.  Instead,  the  extent  of  the  feature  is 
represented  by  explicit  boundaries  or  by  the  characteristics  of  the  name  itself 
(for  example,  a  mountain  range  without  hypsometric  symbology).  While  it  may  be 
feasible  to  recognize  boundary  symbology  and  capture  the  coordinates  of  the 
boundary,  it  may  be  impractical  to  do  this  in  AADES.  Again,  a  crude,  estimated 
boundary  could  be  developed  from  key-identified  boundary  locations.  In  the  case 
of  areal  features  without  explicit  symbology,  the  characteristics  of  the  name 
(size  of  lettering,  orientation,  spread  or  extent)  would  be  used  to  create  an 
estimate  of  feature  location  and  extent. 

2.1.8  AADES  Position  Capture/ Recording 

The  assigned  position(s)  of  a  geographic  name  must  represent  the 
positior.(s)  of  the  feature  associated  with  that  name.  Depending  on  the  type  of 
feature  under  consideration  and  the  way  that  feature  is  symbolized  on  the  input 
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map  source,  different  strategies  for  defining  name  position(s)  may  be  used.  See 
Figure  2-9.  Table  2-1  summarizes  recommended  position  capture  rules  for 
different  feature  categories. 

For  a  point  feature  symbolized  with  a  single  point  symbol  (such  as  a 
populated  place  represented  by  an  open  circle),  the  center  of  that  symbol  may  be 
taken  as  the  feature’s  approximate  position. 

For  linear  features  (including  streams  represented  by  single-line  symbols 
or  by  double-line  symbols)  the  start  and  end  point  of  the  feature  will  be 
determined  and  recorded.  For  linear  features  that  extend  beyond  the  current 
input  map's  borders,  the  point  where  the  feature  enters  and/or  leaves  the  map 
will  be  determined  and  recorded.  Some  linear  features,  especially  rivers  but 
also  including  some  roads,  have  multiple  names  for  a  single  feature;  that  is, 
there  are  different  names  for  subsections  of  the  same  feature.  Multiple 
occurrences  of  identical  names  that  are  associated  with  the  same  feature  can  be 
eliminated  from  the  active  names  file.  Different  names  that  are  associated  with 
the  same  feature  (on  the  same  map)  will  be  saved  and,  initially,  given  the  same 
positional  identifiers.  Human  intervention  will  probably  be  necessary  to  define 
the  segments  of  linear  features  to  which  particular  names  refer.  In  some  cases, 
knowledge  of  national  boundaries  and/or  language  boundaries  may  allow  automated 
procedures  to  be  developed. 

In  network-type  linear  features,  it  is  sometimes  difficult  to  determine 
where  a  particular  named  feature  begins  and  ends.  In  stream  networks,  there  are 
rules  for  deciding  which  branch  the  main  stream  (and  its  name)  takes  at 
junctions.  Some  branches  of  named  streams  may  be  unnamed;  it  is  important  to 
note  that  these  branches  do  not  carry  the  name  of  the  main  stream. 
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Table  2-1  Position  Capture  Rules 


Symbolization 

Position  Information 

Point 

1.  Location  of  point  symbol  (center) 

Line 

1.  Start  (source)  of  feature 

2.  End  (mouth)  of  feature 

3.  Location(s)  of  feature  intersection 

with  map  boundary  (all  as  applicable) 

Area 

1.  Centroid 

2.  Generalized  boundary  points  (MBR) 

3.  Intersections  with  map  boundary 

/ 


Computer-assisted  techniques  to  identify  the  name  associated  with  the 
appropriate  network  segments  which  do  not  have  explicit  names  may  be  feasible. 
This  must  be  investigated  further  using  specific  map  products  to  evaluate  the 
degree  and  nature  of  problems  to  be  encountered  in  this  process. 

For  area  features  represented  by  explicit  areal  symbology  (such  as  color 

fills  and  swamp  symbols),  the  extent  of  the  symbol  can  be  defined  by  determining 

key  positions  along  the  edge  of  the  symbol.  This  will  result  in  a  generalized 

boundary  for  that  feature  consisting  of,  at  most,  a  fixed  number  of  coordinate 

pairs  (eight,  for  example).  Alternatively,  a  minimum  bounding  rectangle  (MBR) 

can  be  calculated  to  describe  the  general  extent  of  the  area  feature. 

Subsequently,  an  area  centroid  will  be  calculated  and  recorded.  Certain  area 

features,  especially  some  natural  features  (such  as  named  swamps,  deserts,  or 

bogs),  may  consist  of  more  than  one  region  or  polygon.  More  than  one  centroid 

* 

(or  boundary  file)  may  then  be  recorded  and  associated  with  the  same  name. 
Island  chains  would  need  to  be  represented  as  a  polygon  that  includes  all  (or 
most)  of  the  islands  in  the  chain,  without  attention  to  the  position  of 
individual  islands.  Those  individual  islands  that  are  named  will,  of  course, 
have  their  own  entry  in  the  names  file. 

Political  features  (such  as  countries  ar.dprovinces)  are  usually  represented 
by  boundary  symbols  without  any  area-filling  symbology.  Thus,  these  boundaries 
must  be  detected  and  associated  with  their  corresponding  names  to  generate 
accurate  positional  information.  In  the  feature  association  process,  the 
correct  boundary  can  be  identified  using  the  font  characteristics  of  the 
political  feature  name  to  define  the  kind  of  political  entity  it  refers  to. 
Then,  a  point-in-polygon  routine  can  assemble  the  appropriate  boundary  segments 
that  surround  the  .name  (or  its  center).  Once  the  boundary  has  been  identified, 
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a  generalized  version  will  be  generated  and  recorded,  along  with  a  centroid. 
When  the  feature  extends  off  the  input  map,  this  occurrence  will  be  noted  and 
the  points  at  which  the  boundary  enters  and  leaves  the  map  will  be  recorded. 

Certain  names  may  not  be  associated  with  any  explicit  symbol.  Natural 
features  such  as  mountain  ranges,  informal  regional  entities  (such  as  the 
Piedmont  or  the  Great  Basin)  can  have  undefined  boundaries.  These  are 
represented  on  maps  exclusively  by  their  names.  The  extent  of  the  feature  must 
then  be  surmised  from  the  type  font,  orientation,  and  spacing  of  the  name,  and 
from  the  multiple  occurrences  of  that  name  on  the  input  map  and  adjacent  maps. 
Rules  to  define  a  rectangle  or  an  ellipse  based  on  name  characteristics  can  be 
implemented.  When  multiple  occurrences  of  the  same  name  are  present  on  the  same 
map,  a  single  geometric  figure  that  includes  all  of  the  instances  of  the  name 
may  be  defined.  This  procedure  assumes  that  such  features  are  continuous  and  do 
not  consist  of  multiple  regions. 


2.1.9  AADES  Attribute  Capture/Recording 


See  Figure  2-10.  The  type  fonts  and  symbols  assooited  with  features 
provide  attribute  information  that  can  be  captured  by  AADES.  Probably  the  most 
important  class  of  such  attributes  is  importance  descriptors  for  populated 
places.  The  aspects  of  town  importance  that  may  be  symbolized  on  maps  include: 
population  size  categories,  administrative  functions  (national  capitol, 
provincial  capitol),  and  military  or  strategic  importance.  Population  size 
categories  may  be  represented  on  maps  by  the  size  of  the  lettering,  the  size  or 
style  of  the  point  symbol  or  the  size  of  the  area  symbol  (for  cities  represented 
by  a  boundary  and/or  area-fill  symbolization).  As  previously  stated,  type  font 
information  will  be  captured  in  the  initial  stages  of  name  recognition;  rules 
relating  this  information  to  population  size  classes  will  be  used  to  generate 
population  size  estimates.  Symbol  size  andstyle  information  is  captured  in  the 
feature  association  segment  of  AADES.  Again,  rules  will  be  developed  to  relate 
symbol  size  andstyle  to  population  class  for  those  map  products  that  use  this 
type  of  symbolization  procedure. 

Administrative  importance  is  also  represented  on  maps  using  a  variety  of 
symbolization  techniques.  Special  point  symbols  (such  as  stars,  filled  circles, 
and  squares)  may  indicate  an  administrative  function  associated  with  a  town  and 
the  nature  of  that  function.  The  use  of  a  symbol  library  and  a  table 
associating  symbols  with  their  meaning  will  allow  for  the  interpretation  of  such 
special  symDols.  Another  method  sometimes  used  to  designate  towns  with 
administrative  importance  is  the  underlining  of  the  name  of  the  town.  The 
presence  or  absence  of  an  underline  (in  maps  known  to  utilize  this  method  of 
symbolization)  can  be  determined  either  during  the  Names  Recognition  stage  or  as 
a  post-recognition  activity  during  symbol  search  (Feature  Association).  Again, 
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information  on  type  fonts,  color,  and  other  methods  of  indicating 
administrative  importance  using  the  name  itself  will  be  captured  at  the  time  of 
name  recognition  and  will  be  interpreted  during  this  stage  of  the  AADES 
processing . 

The  military  or  strategic  significance  of  places  is  also  often  symbolized 
through  the  use  of  special  point  symbols  or  auxiliary  symbols  adjacent  to, 
below,  or  above  the  place  name  or  its  point  symbol.  Again,  symbol  recognition 
and  interpretation  are  feasible,  assuming  that  the  input  map  has  a  relatively 
small  number  of  readable  symbols  and  has  consistent  rules  for  using  them. 

Importance  attributes  for  other  features  (that  is,  non-populated  places) 
may  also  be  represented  by  symbolization  and/or  by  name  font  size  and  style. 
For  example,  the  importance  or  size  of  streams  is  indicated  by  the  width  of  the 
stream  and  by  the  size  of  the  lettering  of  the  stream  name.  Because  type  font 
information  is  readily  available  at  this  stage  of  AADES  processing,  it  would  be 
used  as  much  as  possible  in  size  designation.  The  use  of  size  and  importance 
derivation  algorithms  (such  as  the  calculation  of  average  width  or  total  length) 
is  certainly  feasible  but  may  not  be  Justified  given  the  presence  of  spatial 
data  bases  that  would  be  designed  to  generate  this  kind  of  information 
efficiently. 

The  class  of  roads  (primary,  secondary,  super-highway)  is  usually 
represented  by  unique  line  symbols  (e.g.,  double  casing,  color,  width  of  line). 
Adequate  symbol  libraries  and  interpretation  rules  will  allow  for  the  capture  of 
this  kind  of  information  for  named  roads.  In  some  cases,  a  feature  name  may  be 
available  on  the  map  (such  as  "autobahn")  that  will  indicate  the  road's  class. 
In  many  countries,  specific  roads  are  designated  on  maps  using  numbers  and/or 
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special  symbols  that  may  surround  the  numbers  such  as  U.S.  interstate  highway 
symbols  and  numbers) .  These  identifiers  can  be  recognized  and  recorded  in  much 
the  same  way  as  special  text  characters  or  diacritics.  Rules  would  permit  the 
translation  of  these  symbols  into  text  descriptors  (such  as  Bavaria  Provincial 
Route  73  Germany). 

The  importance  of  area  features  such  as  forests  and  mountain  ranges  is 
indicated  by  the  type  font  and  the  areal  extent  of  the  feature  itself.  Because 
the  extent  of  symbolized  area  features  is  estimated  and  represented  by  a 
generalized  boundary  in  the  Position  Capture  function,  estimated  area 
calculation  can  be  easily  accomplished  for  such  features.  Broad  categories  of 
area  feature  size  could  then  be  recorded  for  these  features.  Type  font 
information  is  also  available  and  will  be  used,  when  possible,  to  denote  feature 
importance. 


One  of  the  most  useful  indicators  of  feature  importance  from  the 
perspective  of  names  selection  is  also  the  easiest  to  capture.  Knowledge  of  the 
kind  of  map  (scale,  product  type)  on  which  the  name  appears  will  indicate,  for 
future  map  production,  the  kind  of  product  on  which  it  may  be  appropriate  to  use 
that  name  andfeature.  As  described  above,  this  information  is  captured  and 
recorded  in  the  Map  Parameters  Entry  stage  of  AADES  processing.  Whenever 
possible,  attributes  that  apply  to  all  or  most  of  the  features  on  an  input  map 
(such  as  the  country  or  province  that  features  are  in)  will  also  be  captured  and 
recorded  as  a  pre-processing  step  or  through  operator  control  of  processing 


order 


2.1.10  AADES  Proof/Edit/Correction 


The  purpose  of  this  function  is  to  produce  both  a  proof  map  and  a  listing 
for  editing  and  correction.  See  Figure  2-11.  The  proof,  on  transparent  stock, 
is  used  to  overlay  the  source  map.  The  content  of  the  proof  must  include 
sufficient  registration  marks,  the  names,  the  position  of  the  named  feature,  and 
some  indication  of  the  feature  type.  Color  is  frequently  employed  to  show 
different  feature  classes  (populated  places  —  red,  hydrography  —  blue, 
hypsography-brown,  etc.).  The  proof,  of  course,  must  match  the  projection  and 
scale  of  the  source  map.  Also  required  is  a  listing  of  the  entire  record 
associated  with  each  name.  This  may  list  the  names  alphabetically  either  for 
the  entire  map  or  within  quadrants  or  smaller  sectors  in  the  case  of  a  map  with 
many  names. 

The  manual  edit  step  compares  the  overlay  with  the  source  map.  The  first 
checks  are  cursory.  Does  the  overlay  register  or  is  there  a  scale  or  projection 
error?  Is  there  an  overlay  name  for  every  source  name?  Is  the  selection  of 
names  and  positions  consistent?  These  initial  checks  can  be  made  quickly,  while 
subsequent  ones  must  painstakingly  compare  each  name,  position,  and  attribute. 

A  count  of  the  number  of  names  recorded  will  be  a  useful  check  for  completeness. 
Name  corrections  and  omissions  are  noted  on  the  listing  and  position  changes  on 
the  overlay. 

The  correction  step  requires  a  decision.  If  the  changes  are  many,  the 
processing  should  be  redone.  If  the  changes  are  nominal,  then  the  data  base 
record  alterations  can  be  made  interactively  or  entered  in  batch  node. 
Corrections  of  position  can  also  be  done  interactively  or  batched  from  an 
off-line  digitizer. 


This 


Proof/'£dit/Correction  function,  while  mandatory  just  before  entry  into 
the  GNDB,  can  also  be  used  effectively  in  the  initial  Input  Material  Assembly 
function.  By  proofing  names  already  in  the  data  base  and  comparing  with  tne 
source  nap  before  processing,  a  prediction  of  the  potential  return  from 
processing  can  be  made. 

2.1.11  AADES  Input  Geoname  File  Creation 

The  function  of  this  AADES  component  is  to  prepare  the  final  geonames  input 
file  for  the  GNDB.  See  Figure  2-12. 

Before  the  geonaraes  file  is  in  final  form,  a  final  QUALITY  CONTROL  CHECK  is 
performed.  Again,  depending  on  the  specified  GNDB  requirements,  the  files 
records  and  fields  are  inspected.  Errors  will  be  corrected  interactively  at  the 
graphics  workstation  by  an  analyst. 

The  CREATE  FILE  FOR  GNDB  will  record  the  final,  correct  version  of  the 
geonames  file  on  the  specified  GNDB  interface  product  (such  as  magnetic  tape  or 
disk).  A  report  on  the  completed  transaction  will  be  prepared  for  the  analyst. 

A  report  on  non-geonaraes  information  processed  can  also  be  generated. 

2.2  Job  Management 

The  Job  management  function  controls  the  initiation  and  terminating  b^th  o\ 
jobs  and  of  processes  within  jobs.  This  is  the  most  basic  and  highest  level 
function  of  any  system.  The  primary  action  of  job  management  is  to  interpret 
job  control  commands  for: 


FIGURE  2-12 

INPUT  GEONAME  FILE  CREATION 


1.  establishing  ar.d  terminating  accounting  procedures  for  a  job. 


2.  associating  actual  input-output  device  addresses  with  the  symbolic 
ones  employed  in  the  job,  and 

3.  invoking  the  appropriate  systems  program  to  perform  the  task 
requested  by  a  job  process  (Ref,  26,  Appendix  VII) 

2.3  Program  Loading  and  Linking 

A  necessary  function  of  any  system  is  program  loading  and  linking.  This  is 
not  only  required  for  the  initial  establishment  of  a  system,  but  also  for  system 
enhancements.  Sufficient  storage  space  must  exist  for  programs.  Relocation 
functions  for  manipulating  programs  according  to  this  storage  allocation  and 
load  functions  for  loading  these  programs  into  storage  are  needed.  The  ability 
to  link  independently  translated  programs  that  are  used  together  must  also 
exist.  These  programs  include  operating  system  modules,  general  user  library 
functions,  user  object  programs,  and  others  (Ref.  26,  Appendix  VII). 

2. 4  Input-Output  Control 

Except  for  the  physical  assembling  and  loading  of  hardcopy  naps,  the  system 
will  be  responsible  for  input  and  output.  Requests  involving  input  and  output 
are  directed  to  systems  programs  that  schedule,  initiate,  and  monitor  system 
operations.  Device  and  auxiliary  storage  allocation,  and  software  buffering, 
are  examples  of  input-output  control  functions.  Centralizing  input-output 
control  increases  both  system  efficiency  and  protection.  It  also  removes  the 
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tedious  details  of  input-output  programing  from  the  user 


2.5  Operating  System 

Operating  system  functions  provide  services  to  the  user  and  control  and 
allocate  the  system  resources  efficiently.  The  system  must  consist  of  a  set  of 
interacting  processes  communicating  through  common  data  structures  to  perform 
process,  resource,  and  file  management  for  the  user  and  for  the  system  itself. 
The  actual  structure  of  the  operating  system  depends  on  the  hardware  and  the 
configuration  of  AADES. 

2.6  File  Management 

The  file  management  functions  must  ensure  that  the  temporary  files  created 
as  output  of  an  AADES  component  are  compatible  with  subsequent  processing 
requirements  and  with  the  Input  Geoname  File  for  GNDB  interface.  The  file 
management  functions  must  not  only  be  able  to  create,  manipulate,  and  use  as 
input  the  intermediate  temporary  files  needed  during  Input  Geoname  File 
creation,  but  must  also  manage  the  accounting  files.  The  outputs  of  AADES  are  a 
Input  Geoname  File,  a  written  transaction  report,  and  (if  the  data  is  not 
geographic  names)  an  analyst  file  for  the  ASP  (Automatic  Symbol  Placement) 
system.  Thus,  file  management  must  handle  not  only  the  geonames  data  files  but 
the  accounting  and  system  files. 

2.7  User  Front  End 


The  physical  system  layout  must  provide  the  user  with  adequate  space  and 
facilities  to  handle  large  map  sheets.  A  console  must  be  easily  accessible  from 
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the  map  input  station  for  the  user  to  enter  commands  to  initiate  processing. 
The  actual  number  of  graphic  workstations  depends  on  the  system  constraints 
(such  as  budget,  schedule,  and  space)  and  on  the  resulting  management  decisions. 
There  will  most  likely  be  one  command  console  per  scanner,  with  several  graphics 
workstation  interfaces  per  scanner. 

Both  the  scanner  console  and  the  graphics  workstation  must  provide 
comfortable  working  environments.  The  system  must  supply  a  friendly 
user-machine  interface.  Careful  software  engineering  and  design  is  needed  to 
ensure  an  efficient  and  easily-used  system  for  the  user.  The  main  feature  of 
the  AADES  user  facility  will  be  the  ability  of  the  user  to  override  and  interact 
with  the  system  through  the  software,  at  any  point  during  processing.  The 
hardware  and  software  must  provide  the  option  of  extensive  user  interaction  with 
the  AADES. 

2.8  Editing 

f 

The  AADES  editing  functions  must  provide: 

1.  access  and  edit  capabilities  to  all  intermediate  files  created 

2.  automatic  and/or  interactive  redundancy  checks,  and 

3.  both  off-line  and  on-line  edit  options;  that  is,  an  unrecognized 
character  will  not  halt  the  whole  process,  but  will  be  stored  for  analyst 
action  at  a  later  time  versus  an  unrecognized  character  interrupting  the 
process  until  the  analyst  interactively  identifies  the  character. 
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The  specific  edit  software  will  depend  on  the  hardware  purchased.  Many 
graphic  workstations  provide  versatile  editing  functions  which  may  make  it 
unnecessary  to  have  special  software  tailored  for  the  AADES. 


3.0  DATA  STRUCTURES,  DATA  SETS,  FILES 
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The  following  data  structures  and  files  described  are  not  necessarily  those 
that  will  exist  in  the  final  AADES.  Depending  on  the  scenario  or  on  the  amount 
and  type  of  automation  selected,  these  structures  and  files  could  vary.  The 
purpose  of  this  section  is  to  depict  the  types  of  data  structures  and  files  that 
may  exist  in  the  AADES. 

3.1  Input  Material  Assembly  Data  and  Files 

1.  Inputs; 

1 )  map  sheet 

2)  separates 

3)  digital  map  data 

4)  accounting  information 

2.  Outputs; 

1)  selected  map  or  separate 

2)  formatted,  on-line  accounting  file 

3.  Description 

The  map  or  separate  serves  as  an  "unformatted"  data  file.  The  accounting 
information,  either  entered  interactively  or  captured  from  the  legend,  will  be 
entered  into  a  file  for  on-line  storage.  This  will  be  a  structured  file  of 
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specified  fields  with  a  comment  field  of  flexible  length 


3.2  Input  Parameter  Entry  Data  and  Files 

1.  Inputs: 

1)  selected  map  or  separate 

2.  Outputs: 

1)  selected  map  or  separate 

2)  "legend"  file 

3.  Description: 

Depending  on  the  degree  of  automation,  the  code  tables  and  rules  will 
already  be  in  the  system.  The  code  tables  will  be  extensive  files  containing 
data  for  reference  or  "look-up"  information.  Feature  or  generic  tables, 
diacritic  codes,  and  map  symbols  are  a  few  of  the  data  types  that  will  be  stored 
in  files.  These  files  must  be  formatted  for  easy  access  by  appropriate 
processing  functions. 

Again  depending  on  the  degree  of  automation,  rule  bases  will  also  be  in  the 
system  prior  to  processing.  The  actual  construction  of  these  rules  will  be  very 
time-consuming.  Most  rule  bases  are  ASCII-readable  files,  often  in  LISP  format. 
These  files  must  be  formatted  for  easy  access  by  the  inference  engine.  The  more 
automated  the  final  process  configuration,  the  more  files  to  be  constructed  and 
stored . 

The  "legend"  file  will  contain  information  captured  from  the  map  legend. 


This  file  will  supply  the  data  needed  to  trigger  the  appropriate  rule  base  or  to 
select  the  appropriate  code  table  files. 


1.  Inputs: 

1)  selected  map  or  separate 


2.  Outputs: 

1)  map  or  separate  with  or  without  pre-selected 

-  names 

-  position 

-  attributes 


3.  Description: 


This  phase  is  highly  dependent  .upon  the  degree  of  automation.  In  all  three 
steps  that  preselect  the  names,  feature  positions,  and  attributes,  the  selection 
rules  must  be  in  the  system.  For  interactive  applications,  these  can  be  in  a 
tabular  form  designed  for  quick  access  and  easy  reference.  In  an  autoamted 
mode,  the  rule  bases  should  be  formatted  for  easy  access  by  the  inference 
engine.  In  the  case  of  unsymbolized  features  and  attributes,  building  these 
bases  will  be  difficult. 


3.4  Analog-To-Digital  Data  and  Files 

1.  Inputs: 


1)  selected  map  with  or  without  pre-selected: 


-  names 


-  positions 

-  attributes 

2.  Outputs: 

1)  preliminary  geonames  input  file 
(pre-proof/ edit/ correction  version) 

2)  raster  or  vector  digital  map  data 

3.  Description: 

The  files  involved  in  this  component  of  AADES  will  depend  or.  whether  a 
selective  process  is  used  only  to  capture  the  names  and  associated  information 
or  whether  the  whole  map  is  captured  initially.  If  one  of  the  selective  methods 
is  used,  such  as  typing  at  a  keyboard,  OCR  wand,  or  scanning  cursor,  the  files 
and  data  structures  will  be  preliminary  Input  Geonaraes  files.  If  the  whole  nap 
or  separate  is  converted  to  digital  form,  then  the  files  and  data  structures 
will  be  raster  and/or  vector  data  files. 

3.5  Names  Recognition  Data  and  Files 

1.  Inputs: 

1)  raster  or  vector  map  data 

2)  rule  bases,  font  libraries  (see  Input  Material  Assembly) 

2.  Outputs: 

1)  raster  or  vector  map  data 

o\  fc«moorary  names  file  with: 


-  name 


-  approximate  position 

-  generic  (if  any) 

-  font  style/size 

-  orientation  of  name 

3.  Description: 

The  digital  map  data  will  be  processed  for  names  location,  identification, 
and  recognition.  This  requires  the  temporary  creation  of  files  and  data 
structures  during  processing.  Depending  on  the  software  design,  the  actual 
number  and  structure  of  these  files  will  vary. 

3.6  Names  Capture/Recording  Data  and  Files 

1.  Inputs: 

1)  temporary  names  file 

2.  Outputs: 

1)  temporary  names  files 

3.  Description: 

The  temporary  names  file  created  during  the  preceedir.g  Names  Recognition 
stage  will  be  stored  in  a  temporary  Input  Geonames  File  with  specified  record 
and  field  structures.  The  digital  map  data,  which  is  not  processed  during  this 
stage,  will  be  passed  to  the  next  stage  for  resumed  processing. 


3.7  Feature  Association  Data  and  Files 


1.  Inputs: 

1)  stored  names  with  position  and  feature  type  (if  known) 

2)  digital  map  data 

2.  Outputs: 

1)  file  with  names,  position,  and  associated  feature 

2)  digital  map  data 

3.  Description: 

During  this  component  of  AADES,  the  name  and  corresponding  feature  are 
associated.  The  file  and  data  structures  must  be  compatible  with  the  final 
Input  Geonames  File. 

3.8  Position  Capture/Recording  Data  and  Files 

1.  Inputs: 

1)  names  file  with  position  and  associated  feature 

2)  digital  map  data 

2.  Outputs: 

1)  names  file  with  final  position  to  specified  accuracy  and 
associated  feature 

2)  digital  map  data 


3 


Description: 


Depending  onthe  desired  accuracy,  position  will  be  determined  and  stored. 
Again  the  data  structures  and  file  at  this  point  are  compatible  with  the  final 
Input  Geoname 

3.9  Attribute  Capture/Recording  Data  and  Files 

1.  Inputs: 

1)  names  file  with  final  position  to  specified  accuracy 
and  associated  feature 

2)  digital  map  data 

2.  Outputs: 

1)  a  preliminary  geonames  file  containing 

-  names 

-  position 

-  associated  features 

% 

-  attribute  information 

3.  Description: 

The  data  structures  and  file  are,  for  all  purposes,  equivalent  to  the  Input 
* 

Geoname  File.  The  file  format  will  conform  to  GNDB  requirements. 

3.10  Proof/Edit/Correctlon  Data  and  Files 


1.  Inputs: 


/ 
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1)  Geoname  File,  pre-corrected  version 


2.  Outputs: 

2)  final  version  Geoname  File 

3.  Description: 

This  is  the  final  preparation  stage  of  the  geonames  input  for  GNDB.  The 
data  structures  and  file  format  are  the  same  as  the  previous  phase. 

3.11  Input  Geoname  File  Creation  Data  and  Files 

1.  Inputs: 

1)  Geoname  File 

2.  Outputs: 

1)  Input  Geoname  File 

2)  transaction  report 

3)  non-geoname  information  report 

3.  Description: 

The  Input  Geoname  File,  formatted  according  to  GNDB  requirements,  exists 
at  this  point  of  the  processing.  At  this  stage,  the  file  is  checked  before 
copying  the  file  to  the  transfer  device  (such  as  disk  or  tape)  for  GNDB  input. 
The  accounting  file  or  transaction  report  will  be  printed  for  analyst  reference. 
This  file  was  created  at  the  beginning  of  the  process  flow  and  was  updated 
throughout  the  process.  Any  pertinent  non-geoname  information  will  be  in  a  file 


for  analyst  printout  if  desired.  The  content,  and  therefore  the  structure,  of 
this  file  will  depend  on  user  goals. 

4.0  GNDB  INTERFACE 

The  AADES-GNDB  interface  will  be  the  Input  Geonames  File  stored  on  magnetic 
tape  or  disk.  This  file  is  the  AADES  output  and  will  serve  as  the  GNDB  input. 
The  file  format,  records  and  field  lengths  will  be  according  to  GNDB 
specifications  (see  Appendix  IV).  The  integrity  of  this  file  will  meet 
specified  accuracy  requirements,  which  will  have  been  enforced  through  AADES 
quality  control. 


5.0  ASSUMPTIONS  AND  CONSTRAINTS 

In  the  course  of  conceptualizing  the  AADES,  the  following  assumptions  were 
made  about  the  systems  input  and  output,  and  about  the  Geographic  Names  Data 
Base  (GNDB): 

o  System 

An  optimal  system  does  not  exist.  The  proposed  AADES  will  initially 
be  a  computer-assisted  prototype  with  the  eventual  goal  of  full 
automation.  This  testbed  system  will  be  highly  flexible  with 
scanning,  voice  entry,  and  interactive  edit  capabilities,  ihere  wil* 
be  tradeoffs  with  general  digitizing  technology  and  the  machines  may 
be  shared  with  production  digitizing,  thus  reducing  costs.  The 
comprehensive  map  projection  programs  that  now  exist  will  be  reduced 
to  microcircuit  chips. 


o  Input 


Source  maps  must  be  in  series  form,  otherwise  manual  or  interactive 
entry  would  be  more  effective.  Plate  separations  of  foreign  maps 
probably  will  not  be  available.  Initially,  ideograms  and  characters 
with  diacritics  will  be  recognized,  as  will  hand-printed  characters  in 
the  future.  Rules  regarding  source  map  type  fonts,  type  placement, 
and  symbolization  will  be  available. 

o  Output 

The  GNDB  will  be  utilized  for  map  names  selection,  type  generation, 
and  placement. 

o  GNDB 

The  existence  of  the  GNDB  and  prior  entry  of  the  gazetteers,  gazetteer 
tapes,  and  Multiset  III  tapes  is  assumed.  The  resolution  of 
discrepancies  and  merging  of  newly-entered  and  existing  GNDB  data  will 
not  be  a  function  of  AADES. 

Constraints  are  limited  to  time  and  performance  with  resource  limitations 
unknown.  The  sytera  should  be  fully  operational  by  1989.  Speed,  error  rate,  and 
cost  of  operation  should  be  substantially  less  than  current  systems. 


6.0  SYSTEM  SCENARIOS 


The  purpose  of  this  section  is  to  examine  various  solutions  to  both  the 
AADES  design  and  the  input  problem.  While  the  ultimate  goal  of  this  study  is  a 
highly-automated  names  entry  system,  the  enormity  of  the  names  requirement 
should  also  be  addressed.  By  suggesting  various  employable  scenarios  and 
projecting  throughput  needs,  one  or  more  courses  of  action  may  be  indicated. 

6.1  Alternatives 


Considering  on  existing  systems  and  the  functional  analysis  in  preceding 
sections,  makes  it  apparent  that  the  AADES  will  be  automated,  with  some 
interactive  capability.  The  pure  manual  approach  described  in  1.1.1  and  1.2.1 
is  both  dated  and  costly.  The  approaches  to  be  examined,  then,  are  either 
interactive,  automated,  or  combination  of  the  two.  Each  of  the  five  scenrios 
will  be  discussed  individually  and  then  summarized  in  chart  form.  See  Table 
6-1 . 

6.1.1  Interactive 

The  method  employed  by  the  CIA  and  the  Chicago  Aerial  Survey  uses  an 
interactive  edit  station  to  key  in  the  name  and  attributes  and  to  digitize  the 
feature  position.  The  USGS  system  is  similar  except  that  the  digitizer  lacks  an 
interactive  capability.  This  existing  technology  can  readily  be  contracted  and 
has  the  advantage  of  immediate  availability.  On  the  negative  side,  it  is  very 
labor-intensive,  especially  at  the  checking  stage. 


6.1.2  Interactive  -  Selective  Names  Capture 


This  scenario  would  utilize  an  interactive  edit  station  in  essentially  the 
sane  manner  as  above,  except  for  names  capture.  An  OCR  wand,  scanning  cursor, 
or  voice  entry  would  be  used  to  record  the  name,  which  would  then  be  displayed 
for  verification.  The  savings  in  time  and  relative  accuracy  would  have  to  be 
measured  in  a  testbed  environment.  The  advantage  of  faster  entry  may  be 
significant  in  view  of  the  overall  task.  The  disadvantages  are  increased  cost 
and  a  potentially  higher  error  rate. 

6.1.3  Automated-Interactive 

In  this  combined  approach,  the  source  map  is  scanned,  the  resulting  data  is 
processed,  and  then  editing  andcorrection  is  done  interactively.  The  processing 
stage  recognizes  the  characters,  locates  the  feature  if  possible,  and  converts 
the  results  to  vector  data  and  ASCII  code.  The  scanning  could  be  done  only  on 
the  type  and  associated  feature  symbols,  or  it  could  be  done  on  the  entire 
unseparated  map  image.  The  type  andpoint  symbol  mode  would  reduce  processing 
time  but  would  not  provide  reference  data  for  editing.  The  reverse  would  be 
true  for  unseparated  data.  The  scenario  enjoys  significant  advantages  in  that 
the  hardware  exists,  prototype  systems  are  available,  throughput  potential  is 
high,  and  the  processing  stage  capabilities  could  be  incremented  to  reduce  hunan 
involvement.  The  only  disadvantage  would  be  the  unproven  capability  of  the 
system. 

6.1. 4  Automated-Interactive  Plus  Video 

The  system  described  in  6.1.3  is  augmented  by  a  video  camera  at  the 
workstation  and  a  display  mixes  the  video  image  with  the  scanned  characters. 
The  result  would  be  an  enhanced  edit  andcorrection  capability.  The  advantages 
and  disadvantages  would  be  the  same  as  those  in  6.1.3»  with  the  exception  of  the 
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improves  setting , 


1.1.3  Automates 


A  fully  automated  system  presumes  a  satisfactory  solution  of  all  the 
character  recognition ,  feature  location ,  arc  attribute  capture  pros: leas.  The 
source  map  must  be  scanned  and  data  processed  perfectly.  The  decisions 

currently  made  by  toponymists  would  presumably  have  been  reduced  to  a 

knowledge-based  system  by  the  time  a  fully  automated  system  is  implemented. 
Given  the  variety  and  complexity  of  source  maps  worldwide,  the  development  of  a 
totally  automated  system  will  cake  a  long  time. 

r 

Table.  6-1  SYSTEM  SCENARIO  SUMMARY 


.  Hame 

Equipment 

Estimated 

Costs 

Risk 

Comments 

,1  . 

Equipment 

Project* 

Interactive  Digital  graphics  6CK  per 

edit  system  station 

Interactive  Digital  graphics  75‘k  per 

-Selective  'edit  station  station 

Manes  Capture  plus  CCS,  wind 
scanning  cursor , 
or  voice  entry 

Automated-  Scanner,  Scan 

Interactive  Computer,  Systems 

Digital  graphics  Variable 
edit  system  +lOCk  up 

SGk  per 
station  I 

Automated—  Scanner,  Scar. 

Computer,  Systems 

Digital  Variable 

graphics  ecit  -ICCk  up 

system,  video  TCX  per 

station 

Scanner,  Scan 

Computer  Systems 


one  readily 

contracted 

.oderate  avoids 

key  entry 


prototype 

systems 


6.2  Data  Entry  Throughput  Projections 


To  forecast  input  requirements  in  terms  of  systems  and  staff,  several 
assumptions  were  made.  Subtracted  from  the  eventual  data  base  estimate  of  60 
million  geonanes  were  5  million  from  the  exisiting  Foreign  Place  Names  file  and 
another  5  million  from  domestic  and  foreign  sources.  This  left  50  million  to  be 
input  by  AADES.  Subtracting  weekends,  holidays,  and  5%  system  downtime  gave  238 
working  days  per  year  available  for  3-shift  operation.  How  many  names  must  be 
throughput  per  working  day  to  reach  the  50-million-name  goal  by  10,  15,  or  20 
years?  To  reach  goal  in  10  years  will  require  the  entry  of  21,000  names  per 
working  day.  If  15  years  is  acceptable,  14,000  names  are  needed  daily,  and  20 
years  requires  10,500. 

6.3  Scenario/Project  Analysis 

A  very  large  number  of  names  must  be  processed  daily  to  reach  goal  even  if 
that  time  were  extended  to  20  years..  This  does  not  include  updating,  which  must 
be  done  in  the  interim  and  which  may  compete  for  the  same  resources.  To 
maintain  a  work  flow  of  this  magnitude,  the  final  version  of  AADES  must  be 
highly  optimized  and  thoroughly  tested. 

Each  of  the  five  options  has  a  time  penalty  either  in  development  or 
throughput.  Available  systems  are  slower,  but  optimized  ones  will  take  tine  to 
assemble  and  test.  Therefore,  a  combination  of  the  scenarios  might  be 
desirable.  Using  available  production  entry  systems  for  high-priority  areas  in 
conjunction  with  both  development  and  research  thrusts  will  minimize  the  risks 
and  enable  input  to  be  maintained  throughout. 


7.0  HARDWARE  REQUIREMENTS 


The  critical  hardware  elements  of  the  AADES  are  the  map  scanner  and  the 
interactive  graphics  workstation.  Existing  commercial  scanners  are  adequate  in 
terms  of  positional  accuracy  and  resolution  (for  example,  1000  lines  per  inch 
resolution,  +/-25  microns  absolute  position  accuracy).  It  is  anticipated  that 
large-format  maps  will  need  to  be  scanned;  input  materials  up  to  40"x40"  are 
accepted  by  some  scanners  but  the  ability  to  handle  larger  sizes  is  rarer. 
Major  improvements  in  scanning  speed  are  anticipated  in  several  new  scanners  due 
to  be  announced  this  year  (e.g.  XYZ  Tech);  price/perforraance  breakthroughs  also 
seem  imminent.  Therefore,  by  1985  several  vendors  should  be  marketing  large 
format,  high  speed,  and  moderately-priced  scanners  (under  $100,000)  suitable  for 
AADES. 

To  provide  needed  flexibility  in  processing  a  variety  of  input  maps,  the 
scanner  must  have  a  color-recognition  capability.  Depending  on  the  particular 
type  of  map,  from  4  to  more  than  20  colors  may  be  used.  Although  text  generally 
appears  in  only  a  limited  range  of  colors  (such  as  black,  blue,  brown,  and 
purple),  feature-symbolization  recognition  will  require  capturing  the  other 
color  information  on  the  map. 

A  very  useful  feature  of  the  scanner  is  the  ability  to  vary  the  resolution 
level  under  operator  or  software  control.  This  capability  can  be  used  to  avoid 
the  digital  entry  of  map  line  work  and  noise  that  are  extraneous  to  the  task  of 
names  data  base  development. 

A  hardware  item  sometimes  associated  with  scanners  is  an  array  processor  to 
handle  the  major  computational  tasks  associated  with  processing  the  scanned 


raster  data.  The  most  important  example  is  the  conversion  of  the  raster  data  to 
a  vector  structure.  This  activity  place  a  very  heavy  computational  burden  on  a 
host  system,  slowing  the  AADES  work  flow  if  the  host  computer  is  used  to 
simultaneously  perform  additional  tasks.  Some  firms  have  developed  proprietary 
"black  boxes"  to  perform  raster-to-vector  conversion;  these  are  usually  built 
around  an  array  processor  (such  Anatech).  Other  vendors  have  incorporated 
raster-to-vector  software  as  part  of  a  turnkey  system  (for  example,  Scitex  and 
Intergraph).  In  these  cases,  the  conversion  is  sometimes  carried  out  on  a 
special-purpose  microprocessor(s) . 

The  following  table  summarizes  the  key  scanner  hardware  requirements: 

1.  input  document  size:  at  least  36"x48" 

2.  scanning  resolution:  variable,  100-1000  lines  per  inch 

3.  absolute  accuracy:  +1/-25  microns 

4.  color  detection:  at  least  12  colors 

5.  gray  level  detection  (optional):  64  gray  levels 

6.  input  material:  paper  maps  or  film  (printed,  hand  inked,  or 

penciled) 

To  adequately  support  experimentation  and  the  evaluation  of  manual, 
computer-aided,  and  automated  approaches  to  AADES,  the  graphics  workstation  will 
include  the  following: 

o  Digitizer  table  (manual  digitization) 

-  large  format 

-  medium  precision/resolution 

-  softcopy  echo 


-  cursor  with  at  least  12  programmable  function  keys 

o  Color  graphics  CRT 

-  19-inch  diagonal 

-  medium  resolution  (512x512) 

-  12  colors  simultaneously 

-  user  interface  through  touch,  trackball,  etc. 

o  Optional  peripherals 

-  OCR  wand 

-  scanning  cursor 

-  voice  data  entry 

-  video  imaging  system 

8.0  SOFTWARE  REQUIREMENTS 

The  functional  (applications)  software  requirements  for  AADES  are  parallel 
to  the  AADES  functions  as  described  in  this  report.  The  critical  software 
components  are: 

o  character  recognition 
o  word  recognition 
o  name  recognition 
o  feature  association 
o  position  determination 
o  attribute  determination 


o  projection  conversion 


Software  to  carry  out  these  functions  in  an  automated  mode  is  currently  in 
various  stages  in  the  development  cycle.  AADES  will  include  as  much  existing 
automated  capabilities  as  practical  while,  simultaneously,  having  the 
hardware/software  resources  to  support  interactive  approaches  to  carrying  out 
the  above-listed  functions. 

8.1  Character  Recognition 

AADES  will  have  the  ability  to  identify  and  isolate,  through  automated 
techniques,  all  characters,  ideograms,  and  diacritics  on  a  map.  This  capability 
should  allow  for  arbitrary  font  orientation.  Based  on  available  font  libraries 
and  on  generic-character  recognition  algorithms,  AADES  will  recognize  the 
identified  characters  as  much  as  possible  through  automated  techniques. 

Unrecognized  characters  (or  characters  recognized  but  not  with  the  required 
confidence  level)  will  be  brought  to  the  operator's  attention  for  key  or  voice 
entry.  AADES  software  will  have  the  capability  to  unambiguously  represent  and 
record  all  possible  characters,  ideograms,  and  diacritical  marks.  In  addition, 
these  items  will  be  realistically  displayable  on  the  operator  workstation(s) . 
For  each  identified  character,  the  type  font  and  orientation  may  be  obtained  and 
recorded . 

8.2  Word  Recognition 

AADES  software  will  provide  the  capability  to  aggregate  characters, 
ideograms,  and  diacritics  into  word  units.  This  will  be  accomplished  by 
examining  of  character  orientation,  inter-character  spacing,  use  of  hyphenation , 
and  language-specific  rules  for  word  formation.  Interactive  aids  and  procedures 
will  be  used  to  settle  ambiguous  situations  of  word  identification. 


8.3  Name/Text  Recognition  and  Understanding 


In  this  functional  area,  words  belonging  to  a  single  geographic  name  are 
identified.  Nor-geographic  name  text  will  be  recognized  and  either  discarded  or 
used  for  map  parameter  input  (such  as  legend  information).  It  is  important  to 
note  that  much  of  the  text  on  maps  is  not  proper  geographic  names  but  instead 
consists  of  legend  information,  scale,  map  titles,  authorship,  and  unnamed 
features  (spring,  ranch).  For  names  that  include  both  a  specific  and  a  generic 
component,  the  two  constituents  will  be  recognized  as  such  and  handled 
differently.  Understanding  the  generic  portion  of  the  name,  when  available,  may 
be  useful  in  assigning  an  accurate  feature  classification  to  the  name  and  may 
also  assist  in  attribute  tagging.  For  example,  the  importance  of  inland 
hydrographic  features  (lakes,  ponds,  roads,  creeks,  or  brooks)  may  be  implied  by 
a  generic  term  present  on  the  map.  Rules  for  deriving  this  kind  of  information 
from  features  must  be  language-specific  and  must  be  used  in  combination  with 
other  evidence  of  importance  (such  as  the  size  of  the  feature,  or  the  size  of 
the  font).  Appendix  III  presents  a  list  of  generic  terms  sometimes  found  on 
maps  and  their  associated  feature  classes. 

In  an  interactive  mode,  this  task  may  be  carried  out  by  operator 
Interaction  with  a  display  depicting  recognized  words  within  an  appropriate  map 
background.  The  operator  can  quickly  indicate  those  words  that  are  names  (or 
are  not  names)  and,  for  each  name,  the  generic  and  specific  components  (where 
applicable).  This  would  remove  the  need  for  automated  names  understanding 


software 


3.4  Feature  Association 


Software  will  be  required  to  identify  the  feature  (in  the  digital  map  data) 
that  a  recognized  name  refers  to.  Automated  techniques  will  detect  the  most 
likely  feature  associated  with  a  given  name  based  on  appropriate  feature  symbol, 
proximity,  use  of  leader  lines,  and  other  criteria.  Automation  of  this  task 
will  require  symbol  recognition  software  (point,  line,  and  area  symbols).  It 
also  will  require  the  availability  of  rules  relating  type  fonts  and  color  to 
feature  types.  Additional  intelligence  would  also  be  useful  in  this  task:  for 
example,  rules  dealing  with  the  placement  of  names  around  or  in  feature  symbols 
(and  vice  versa),  or  the  effect  of  surrounding  features  on  finding  the  feature 
associated  with  the  given  name. 

In  the  interactive  mode,  computer-assistance  software  could  generate  a 
feature  association  display  that  woulc  flash  the  name  for  which  a  feature  is  to 
be  found.  The  operator  would  then  point  to  the  associated  feature  displayed  on 
the  terminal.  The  system  will  have  the  ability  to  recognize  the  feature 
indicated  by  the  operator  and  to  flash  the  specified  feature  on  the  display,  as 
well  as  to  provide  feature  descriptor  information  to  the  operator.  If  the 
operator  detects  a  problem  in  selecting  or  interpreting  the  correct  associated 
feature,  he  or  she  will  have  the  opportunity  to  correctly  describe  the  feature 
to  the  system.  In  the  instances  in  which  no  explicit  feature  representation 
exists,  the  operator  will  indicate  this  before  beginning  feature  search.  Based 
on  the  type  of  name  under  consideration  (that  is  the  kind  of  feature  referred 
to),  it  may  be  possible,  for  a  specific  map  series,  to  identify  those  names 
which  will  not  have  explicit  features  or.  the  map  (such  as  named  mountain 
ranges) . 


8.5  Position  Capture  and  Recording 


AADES  software  will  include  the  determination  of  appropriate  positional 
information  for  named  features,  based  on  rules  dependent  on  feature  type  and 
symbolization.  The  software  will  include  calculation  of  median  (or  mean) 
centers  of  point  symbols;  start,  end,  and  boundary  intersection  points  of  linear 
features;  and  centroids  and  generalized  boundary  points  for  area  features. 

Once  the  features  associated  with  a  specific  name  have  been  identified,  the 
required  positional  information  is  usually  relatively  easy  to  obtain.  In  some 
instances,  however,  ambiguities  may  exists.  A  case  in  point  involves 
network-type  linear  features  (that  is  roads,  rivers,  and  railroads)  for  which  it 
is  difficult  to  determine  start  and  stop  locations  for  a  specified  name.  The 
use  of  alternative  names  for  the  same  linear  feature  based  on  language  or 
political  differences  may  also  create  difficulties  in  start  and  stop  position 
assignment.  In  these  cases  and  others,  the:  operator  will  have  the  ability  to 
digitize  (using  screen  or  digitizer  cursor)  the  positions  needed  for  a 
particular  named  feature.  In  addition,  to  assist  in  quality  control,  the 
software  will  echo  the  determined  (or  supplied)  positions  by  placing  a  special 
symbol  at  those  points  with  the  appropriate  map  background. 

8.6  Attribute  Capture  and  Recording 


AADES  software  will  permit  capturing  the  key  feature  attributes  available 
on  the  input  maps  and  relevant  to  map  names  placement  and  toponymic  research. 
Much  of  this  information  will  have  been  captured  during  previous  steps  in  AADES 
processing  (especially  in  names  capture  and  feature  association).  On  some  maps 
and  for  some  entire  map  series,  this  attribute  information  may  not  be 


represented  on  the  map  or  may  be  very  difficult  to  recognize  in  an  unambiguous 
way.  For  these  reasons,  an  interactive  capability  will  be  provided  to  permit 
attribute  tagging  based  on  previously-unrecognized  map  information  or  on  outside 
(ror.-:nap)  sources  of  information. 

8.7  Proof /Ed it/Correction 


Each  of  the  functional  software  areas  described  above  will  include 
automated  checks  to  indicate  major  problems  in  names  recognition,  feature 
association,  position  assignment,  and  other  functions.  Rules  will  be  defined  to 
indicate  names,  positions,  feature  classes,  and  attributes  that  are  clearly  in 
error.  These  conditions  will  be  communicated  to  the  operator  by  providing  as 
much  information  as  possible  on  the  context  of  the  potential  situation  (for 
example,  by  using  graphics).  The  operator  will  then  insert  corrections  into  the 
names  file  or  flag  the  specific  problem  name  for  future  attention. 

Following  completion  of  basic  names  data  capture  for  an  entire  map,  a  proof 
plot  consisting  of  names  and  feature  symbols  placed  at  the  indicated  positions 
will  be  produced.  In  addition,  a  listing  of  the  names  file  will  be  output. 
This  listing  will  include  flags  to  notify  the  user  of  problem  records,  missing 
fields,  and  other  problems.  Based  on  the  proof  plot  and  listing,  the  operator 
will  be  able  to  edit  any  field  of  any  name  record  using  the  display  and  the 
digitizer  as  necessary. 

8.8  Input  Geonaae  File  Creation 

Formatting  and  tape  or  disk  file  generation  software  will  allow  AADES  to 
provide  properly  structured  input  geoname  files  to  the  GNDB  subsystem. 


9.0  CONCLUSIONS  AND  RECOMMENDATIONS 


The  selection  of  a  particular  technical  approach  to  accomplish  the  task  of 
capturing  geonames  information  depends,  to  a  large  extent,  on  the  non-technical 
factors  that  affect  requirements  for  the  DMA  Geonames  Data  Base.  A  very 
inexpensive  approach  to  names  data  capture  is  simply  to  make  use  of  names  files 
developed  during  ongoing  product  generation.  This  approach  creates  a  minimal 
demand  for  additional  hardware,  software,  and  human  resources.  However,  the 
"Build  as  you  go"  aproach  will  also  pay  back  very  few  dividends  in  terms  of  a 
usable  names  data  in  the  short  term  (within  10  years)  or  even  in  the  medium  terra 
(within  25  years).  The  rate  of  capture  will  be  slow  and  the  names  entered  into 
the  data  base  will  be  for  the  map  products  which  were  generated  most  recently 
which,  therefore  are  less  likely  to  be  used  in  the  near  future.  This  approach 
ignores  the  potential  of  having  items  in  the  data  base  that  are  not  currently 
used  in  DMA  map  products. 

As  described  in  Section  1  of  this  report,  each  of  the  agencies  that  are  or 
have  been  involved  in  building  a  names  data  base  has  opted  for  a  bulk,  one-time 
data  capture  approach  to  provide  a  baseline  geonames  file.  For  bulk  data 
capture  from  maps,  which  arc  the  primary  sources  of  geonaraes  information,  a  wide 
variety  of  technical  approaches  are  possible.  The  major  alternatives,  as 
described  in  Section  7  of  this  report,  range  from  a  primarily  manual  approach, 
through  computer-assisted  interactive  approaches,  to  an  approach  that  maximizes 
automation. 

The  selection  of  a  particular  must  consider  the  following  factors: 

o  Cost  of  hardware,  software,  and  labor 


o  Time  needed  to  complete  data  capture 
o  Risk  involved  in  developing  new  capabilities 
o  Management  approach,  such  as  contracting  for  services, 
as  opposed  to  in-house  production 
o  Input  source  characteristics  such  as  map  series  instead  of 
one-of-a-kind  maps,  or  whether  text  is  non-roman ized 
o  Priorities:  for  example,  comprehensive  coverage  of  small  regions 

as  opposed  to  less  comprehensive  world-wide  coverage 

To  select  one  of  the  methods  with  a  reasonable  degree  of  confidence,  a  more 
detailed  trade-off  analysis  must  be  performed.  This  analysis  requires  as  input 
basic  information  from  DMA  concerning  priorities,  input  sources,  and  management 
approaches.  The  results  of  a  preliminary  analysis  of  selected  major  technical 
alternatives  for  AADES  were  presented  in  Table  6-1. 

Based  on  this  limited  analysis,  some  kind  of  interactive  approach  to  AADES 
seems  preferable  to  either  the  highly  manual  or  the  highly  automated  approaches. 
The  manual  appraoch  will  require  either  a  very  long  time  and/or  a  large  number 
of  people  to  complete  basic  data  capture.  The  highly  automated  alternative  is 
technically  risky,  will  provide  an  unknown  degree  of  cost/time  saving,  and  is 
dependent  on  the  use  of  large  map  series  (such  as  the  DMA  JOG-G)  for  input  to 
ensure  cost-effective  automation. 

Within  the  general  interactive  category,  a  distinction  can  be  made  between 
a  true  softcopy  (digital)  system  and  a  hardcopy-oriented  system.  The  actual 
capture  of  the  geoname  itself  can  be  accomplished  using: 

o  key  entry 
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o  voice  entry 

o  selective  scanning  (wand,  scanning  cursor) 

o  nap  scanning 

The  first  three  approaches  are  basically  substitutes  for  one  another.  Key 
ent~y  requires  no  machine  recognition,  in  contrast  to  voice  entry  or  scanning. 
With  appropriate  personnel  and  procedures,  key  entry  can  be  both  relatively  fast 
(if  there  is  adequate  pre-input  document  preparation)  and  accurate.  The 
relative  benefits  of  voice  entry  or  selective  scanning  as  compared  to  key  entry 
are  unknown  and  require  further  study  and  experimentation  in  a  realistic  AADES 
environment. 

Scanning  an  entire  map  (or  gazetteer  page)  eliminates  the  need  for  locating 
and  capturing  individual  names.  However,  the  system  must  then  be  able  to 
identify  geonames;  this  can  be  accomplished  either  interactively  or 
automatically.  In  an  interactive  mode,  an  operator  working  at  a  graphics 
workstation  could  point  to  a  start  (and  end)  of  a  geoname;  this  portion  of  the 
digital  data  base  would  then  be  input  to  an  automated  character-recognition 
module.  If  the  scanned  map  was  a  names  (or  text)  separate  or  overlay,  the 
process  of  automatically  locating  characters  within  the  digital  file  would  be 
simplified.  Some  scanners  can,  of  course,  accomplish  the  separation  (by  color) 
internally,  thus  reducing  the  need  for  using  separates  as  input  documents. 

In  a  typical  softcopy  AADES  approach,  an  entire  map  (nor.-separated)  would 
be  scanned  by  a  color  scanner.  Text  information  would  be  isolated  using  color 
size  and  shape  characteristics  as  criteria.  Automated  character  recognition 
would  be  used  as  much  as  possible.  Characters  or  line  segments  that  are 
potentially  characters  that  have  not  been  interpreted  by  the  OCR  software  will 
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be  displayed  to  the  operator  in  nap  context.  The  operator  may  then  use  key  or 
voice  entry  to  define  the  character (s) . 

In  this  method,  positional  and  feature  class/attribute  information  could  be 
captured  either  by  interactive,  computer-assisted  means  or  by  automated 
procedures.  One  possible  solution  would  be  to  automate  as  much  as  possible, 
using  existing  or  low-risk  to-be-developed  software  and  to  use  computer-assisted 
tools  to  facilitate  interactive  entry  where  automation  is  not  feasible.  For 
example,  based  on  software  developed  in  DMA’s  Auto  Carto  Feature  Identification 
project,  it  is  possible  to  automatically  identify  commonly-used  map  symbols 
found  on  standard  DMA  map  products.  Therefore,  using  these  maps  as  input,  AADES 
could  automatically  detect  approximately  50%  of  geoname  —  associated  feature 
pairs  needed  for  automatic  positional  information  capture.  Names  without 
detected  associated  features  (or  with  ambiguous  results  in  feature  association) 
would  be  displayed  on  the  screen  together  with  map  feature  information.  The 
operator  would  '  then  identify  the  associated  feature  by  pointing  to  it.  The 
system  could  then  accurately  determine  the  feature’s  position(s). 

This  approach,  involving  map  scanning  and  interactive  and  automatic 
processing,  offers  a  great  deal  of  flexibility  and  growth  potential.  It  also 
involves  very  little  technical  risk  since  all  of  the  required  functioning  can  be 
carried  out  in  the  interactive  mode.  The  cost  of  additional  hardware  (the 
scanner)  is  greater  than  in  other  alternatives,  but  is  rapidly  declining.  For 
example,  one  firm  (XYZTEK)  has  recently  announced  a  large- format,  high-speed 
scanner  for  under  $60,000,  and  suitable  microprocessor-based  graphics 
workstations  are  now  available  for  $10-30,000.  One  scanner  could  supply  several 
distributed  workstations  (from  4  to  12)  with  adequate  data  input  resources. 


Figure  9-1  presents  a  possible  configuration  for  AADES.  By  supplying  some 
(or  all)  workstations  with  alternate  data  entry  devices  (such  as  voice  entry, 
wand,  and  scanning  cursor),  tests  could  be  carried  out  to  evaluate  their 
respective  strengths  and  weaknesses.  Thus,  this  configuration  would  satisfy  the 
requirements  for  a  testbed  AADES  and  for  a  developmental  version  of  an 
operational  system.  It  can  be  assembled  using  existing  technology.  Software 
development  could  be  carried  out,  if  deemed  appropriate,  to  improve  automation 
and  to  develop  computer  assistance  aids  to  improve  system  efficiency. 

/ 

In  our  view,  in  order  to  determine  whether  or  not  there  is  a  requirement 
for  AADES  and,  if  so,  what  the  nature  of  that  requirement  is,  a  more  detailed 
and  quantified  requirements  analysis  and  system  design  must  be  undertaken.  The 
present  study  provides  a  foundation  for  this  subsequent  analysis  by  describing 
current  technologies  and  by  providing  a  functional  description  of  the  geonames 
capture  process.  A  more  detailed  requirements  analysis  and  system  design  would 
develop  quantitative  assessments  of  the  cost  and  time  factors  associated  with 
the  technology  alternatives.  This  will  support  an  in-depth,  formal  trade-off 
analysis  to  evalute  the  various  approaches. 

To  be  mo3t  useful,  such  an  analysis  requires  detailed  information  on  the 
number  and  characteristics  of  the  input  map  sources.  Study  of  typical  map 
sources  could  generate  very  useful  data  on  geoname  frequency,  font,  feature 
symbolization,  geonarae  orientation,  feature  classification,  and  other 
characteristics.  The  adoption  of  a  priority  scheme  for  data  input  by  DMA  will 
allow  for  better  analysis  of  input  data  parameters  and,  therefore,  a  more 
detailed  statement  of  AADES  requirements  and  a  more  accurate  trade-off  analysis. 

By  breaking  down  the  major  functional  elements  of  AADES  to  finer  detail, 


more  accurate  time,  cost,  and  personnel  requirements  can  be  developed.  For 
interactive  processes,  it  is  necessary  to  examine  required  keystrokes,  hand 
movement,  nap  feature  searches,  and  other  specific  activities  of  the  operator  to 
get  a  good  estimate  of  the  time  it  takes  to  carry  out  the  process.  We  recommend 
that  a  detailed  trade-off  analysis  be  performed,  based  on  an  evaluation  of  the 
source  raaterial  to  be  used  as  AADES  input.  At  the  conclusion  of  this  analysis, 
accurate  quantitative  comparisons  between  the  alternatives  will  be  possible. 


37 


f 


I 


1.  Appendix  I: 

2.  Appendix  II: 

3.  Appendix  III: 

4.  Appendix  IV: 

5.  Appendix  V: 

6.  Appendix  VI: 

7.  Appendix  VII: 


APPENDICIES 

DMA  JOG  Sheet  Font  Examples 

DMA  JOG  Sheet  Point  Symbol  Examples 

Feature  Categories  of  GNIS  (U.S. 

Geological  Survey  system)  Sorted  by 
Generic 

Planning  Systems  Incorporated  Preliminary 
AADES-GMD3  Interface  Requirements 

Equipment  Manufacturers  of  Voice  I/O  Equipment 

OCR  and  Scanner  Market  Briefing  Motes 

AADES  Reference  List 


I 

1 

J 

I 

r 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  3TANOAAOS - l»« J  -  A 

■v 

_ i-r 

*• 


REOOONIZAHLE  EQUIVALENTS  FOR  THE  TYI’E  STYLES 
AND  SIZES  SPECIFIED  MAY  HE  SUBSTITUTED  PROVIDED 
THEY  ME  in  WITH  THE  APPROVAL  OF  NATIONAL  AUTHOR¬ 
ITIES. 


PLACE  NAMES: 
DEVELOPED  AREAS* 

Example 

Specifications 

III/  l*M‘*l  MM|”II  lillM  P 

LONDON 

17  n  NMK  nil  CMMISII  cm 

IMS  Si-iimmI  iiii|MH  I.HM'I* 

RIGA 

i«  n  Minis  mi  cmmisii  cm 

Mtfl  TImmI  MM|Mir|jiiir«* 

II  n  MM  IS  nil  CMMMSII  CKI 

11*1  I- •Mil  ill  IMI|M<rl.|MI'P 

fi«Wy 

II  n  MM  IS  III  Mm  CMMISII  CM 

III  1  lllll  IIM|'ol  l;iln  1* 

Mm 

1  FI  MM  NS  IIUI  CMMISII  CM 

'H'K.f  f>  (rMlix.  (Jiarff  «W  fc«-  rMfM  M  |w#>nfc>llim  «!■(• 

lAllrlNMlc  K-MHru  <kJI  In  IwilW  M  MlkWiMI  III*  MM  III  lW 

Mtw  Mrlr  I  it  ir.  bit  Hw*  III*  MUl  wmiWi  i  "It*. 

"Nmni  IW  pvMlainl  pltrfi  W  AAli  Ml  W  mMM  Mm  9*«M  IMt  A|  H 

will'**  Nlhnwi*  ifMifiH  In  wnMnilivy  UtlmHiw. 


FORESHORE  AND 
OFFSHORE  FEATURES 


Example 


Specifications 


Keefe.  tocky  ledges 

MmI 

1 

f  «  Mints  WHM  CIMIIM  tat 

DRAINAGE  FEATURES' 


Vdir|p  bodif*  of  open  water 

TLANTIC  C 

ATLANTIC  0 

LAKE  ERIE 

LAKE  ERIE 

mm n  muon  nix  un till  mi. 

Medium  iiize  bodies  of  open  water 

LAKE  ERIE  ' 
LAKE  ERIE 

LAKE  ERIE 

man  QUMut  smk  cars,  miim  *  sraa  newts 

Smell  iNnliee  of  open  water 

~ '  * 

KITTY  HMVK  HAY 

KITTY  HA  WK  BAY 

kittv  hiwk  e«r 

tin  atatiaa  hmk  cars,  hum  a  vacs  newts 

Sine H*t  ImmIhw  of  open  water,  ponda,  lakes, 

inlet  h,  sin. ill  Imy*,  rlc, 

It 

Tutnh  Ia ike 

Till**  h  Mr 

1 

M  n  tii  u*»a  sate  cat 

mm  *Kil  U  pMMrtWM  Mew  M  MlewltHi  ilw  priwfy  «mm  l*  ik*  hm  rtyW  IfF*.  V*» 

IW  Mil  wMbr  iIm.  Ow  dwell  mt  ipem  Mil,  wkiu  •  cMn  «f  «1m  •#  IjrfM  It  i*»tJ  fa»  mi  Mm, 
dwl  U  |lm  It  •  Imc**  dit. 
ft  r*  U  fM— *ed  Ml M. 


»  BLUE  IN  COLOR 


DKAfNAOl?  FEATURRS* 

(CONIINIIKfO 

Eiample 

S|)ccificalions 

121 

l^rgc  riww 

HUDSON  RIVER* 
HUDSON  RIVER 

•  * 

(l<|  f(  C1M««Cf  MMK  CVS.  HMM  ■  HUIM  IS  <t*C 

125 

Milium  widili  river* 

* 

HUDSON  RIVER  ! 

•  • 

it  pi  auv*a  naic  cm.  imiw  «  hmim  «  imc 

126 

Narrow  double  line  atreams 

BLUE  RIVER  * 

BLUE  RIVER 

•  • 

II  PI  QIAMACI  «MC  can 

127 

l,itr(;p  .ingle  line  ittnim 

* 

Blue  River 

m  n  oi mmci  *mk  at 

126 

Mrdiuin  /tire  sin#  le*  line  stream* 

Blue  River  * 

Mm  Rlvrr  • 

i  h  «  (iiuua  m«c  cu 

12!) 

Small  Hinifte  line  streams 

lllut  Hii  tr  * 

flhw  Hit -re 

iin  aiwta  nu<  cu 

1.10 

swnni|*s  and  simitar 
fen  I  tin* 

ISM  A  L  SWAM ' 
DISMAL  SWAMP 
DISMAL  SWAMP 

it ii  fi  aiwta  sue  cm.  unn  e  mti  pimms 

1.11 

Medium  size  twamp*  and 
simitar  fiiiliirt.ii 

DISMAL  SWAMP 

DISMAL  SWAMP 

in  ri  aiMMa  **«  cm.  tm«t  *  rmni  a  tun 

132 

Small  swamps  ami  aimilar 
fi’nlurni 

.  ‘  % 

IUut!  Sit  c imp 

fth+r  Sh  ts*n* 

II  PI  QfMIKf  rtfaC  CU 

11.1 

Affiiedurl*,  ranala,  cranberry  hoc*,  fa lla, 

|w«l  lwr|*aa  rapids.  springs,  water  hole*, 
ami  simitar  feature*  nml  note* 

la* 

1 

i  pi  wmn  mmn  (Minti  cu 

*AflftMla  RMM  lUI  *n*M  U  Md«  «  fijh>»4iw  iW  f vfanarp  BMW  fat  Ifca  mwi  UyW  Ijift,  m  «titf 

lit*  oral  wwllff  1(11.  <Ni  >lwf«i  <*/  af#a»f  ilwwty,  wtwrc  i  rtwtfa-a  rf  itu  «f  lf*a  b  alMnl  Itr  an  H*a,  prvfarawca 
•ImQ  1#  fl»f»  In  Ifc#*  ln»(ri  4/r 

|l’r<*|pfT  MWf*  (nr  iKrw  (rnlwn  A  JI  far  4m«h  hi  •  frt  IVwIm*  Italic  Cll. 

*  *  Tyf>«  dan  (nr  Antl4r  Hnr  alir^iw  «M  im  I*  gralnnlht  «4im  (In  drfWN,  ralmiUc  anaa  l(a  a^ttl,  awMahw 
a  Inirlf  itHataial  width 


I 


f 


i  in  r— i  r  i 


i  i  i  r  ! 


TYPE  STYLES  AND  SIZES 

ITEM  SAMPLE 

r?1  STY IE  AND  sin 


CmaaC  ** 
CiSr 
NO. 


i  ST  class  cmcs 

ION  -  '  2  P*  Caiwsn  to*  Cor*  Coot 

WIEN 

228 

Co iwoonooo*  -  10  Pr.  bfOoioo  C«ot*c  C  4  l.e. 

(Vienna) 

3t 

2NO  CLASS  ants 

WIEN 

KM-  10  *.  Cailaa  laid  Caad.  Caw 

217 

Cow'll  «wf» owl  -IK  liqhrikw  Coptic  c  A  l.c 

(Vienna) 

23 

3*0  cuss  ernes 

ICN  -  8  K  Cailon  laid  Caad.  Coat 

WIEN 

22) 

Conv*dif*n«l  -  7  K  tiflMie*  GoAk  C  4  *-<. 

(Vi  anna  i 

32 

ATM  CUSS  TOWNS 

IGN  -  7  Pf  N«w»  Go#i<  Coot 

WIEN 

4 

CortvoAftoooi  -  5  K  GoAk  C  4  l.c 

20 

5TH  CUSS  VlUAOeS 

IGN  .7  m.  Nhi  Garina  Caad.  C  A  l.c. 

Wia* 

11 

Caaondaaal  -  J  M.  L«Miaa  Ga»«  C  1  la. 

iVwtMMI 

90 

ROWER  TRANSMISSION  UNtS 

tSK  NO.  to*.  C«*My  towOwi 

2 

IS7 

NO.  OF  UNtS  V  Id*.  Gari~ 

ID  ill 

30 

IOUNOARY  NAMES 

a  M.  Catlaa  laid  Caad.  Caw 

IOUNOARY  USELS 

«  M.  Caalaa  laid  Caad.  Caw 

DATE  UNI 

1  M  Cadaa  OpaaMca  Cadi  aad  c  &  Li. 

SOVEREIGNTY  06SIONAT1ON 

GAMMA 

US  RUSSIAN  CONVINTION  OR  1147 
AfflOXOUTl  AUCMMLYT 

DATE  LINE  (S«Ja.) 

223 

222 

324 

333 

Aloetf  btuwdonot 
*  K  Coaion  5«M  Con*.  Coot 

(UNTTID  KINGDOM} 

30 

ISUNO  SOVEREIGNTY 

3  K  to  24  K  UfMioo  Gothic  Coo* 
OCMIUTAttZfO  ZONI  LA4€IS 

IPOAHCO 

31 

7  K  Pw*v»o  ModNoi  Coo* 

0CMIUTAA1ZI0  ZONE 

31* 

MISSJU  SJTSS 

7  K  n««m  GoAk  Coni.  Coot 

ICJM  IRSM  SAM  SA-l  SA-2 

IS 

MOUNTAIN  PEAKS 

IS 

1  K  on4  7  h.  Eonwoi  Gothic  Ught  Cond—nok 
MOUNTAIN  IUNQCS,  K10G«  ANO  CtZim 

Mt.  S*AfTA 

01* 

1* 

(*••<#0  trooofhonoioty) 

17 

iaiw 

*2 

|  K  thro  11  K  Gothic  light  Catotwito 

JURA  MOUNTAINS 

RESERVATIONS 

7  K  thro  10  K  Mfi  Gofhk  Coot 

MILITARY  RESERVATION 

A 

"'-u 

'wacad  flfdddWaaafaryl 

1 

**  DMA  case  numbers  refer  to  example 
occurrences  of  the  item.  See  last  two 
pages  of  this  Appendix  for  an  example 
(case  numbers  precede  arrows). 


•  BLUE 

IN  COLOR 

MISCELLANEOUS  INFORMATION  notes 

fatfor  y«#  ..of**  'one 

tc**ou.  i^r  •••  c*-t 

30 

3  P*  It'gHtfm*  Gothic  C  4  1  <  9'  f  : 

L  *  t  1'  mQCGt*  •••»  «*v»jf—« 

Small  islands.  CROUPS  t  peninsulas 

3  Pi  LtphMioo  Gothic  Ctoi  «  C-l  l.c.  or 

S't»V3w*ttr  ■*!«**« 

30 

7  PI.  9*4  C  Pi  N*»i  Goth<  C o*4. Copt  or  CAl.c 

SILHOUETTE  ISLAND 

prpport.onotoly 

19 

LARGE  ISLANDS.  GROUTS,  t  peninsulas 

7  Pi.  thrw  24  Pi  Nvwt  GothK  Coal  or  C.  4  1  c 

SILHOUETTE  ISLAND 

thpy 

(«po<»4  proportionotoiy) 

12 

POINTS  AND  CAPES 

3  Pi  lipHHm#  Goih.c  C-  4  t.c. 

"vtt*C  C«M 

3°  , 

MISCELLANEOUS  cultural  features 

3  Pi.  liphriino  Gothic  l  c. 

•fft  30 

3  P5.  Uphth'no  Gothic  CIl.c 

GEi  -3i 

30 

UNUSUAL  Land  AREAS 

3  Pi  liphhioo  Goth*  1  C. 

»4f«l 

30 

7  Pi.  a *4  1  P».  N#v*»  Goih.c  Co*4.  l  c. 

dark  >it< 

18 

(*POC«4  pr#p«rtiOr»Ot*»y) 

19 

airfield  names 

C  Pi.  Nww%  Goih<  Coot 

BAKER  AIRFIELD 

i 

airfield  descriptive  notes 

7  Pi.  Ufhdtfto  Gothic  l.c. 

kbkndonpd 

32 

airfield  elevations 

7  Pi.  Naw»  Gothic  Cap* 

APPROX  ElEV  500 

4 

CONTOUR  VALUES 

3  Pi-  Cap  Gothic  ItoJk  Cap* 

iso  94a  .  p  vn 

123 

highest  ELEVATIONS 

10  Pi.  Cm-  Cmpic  INK. 

1255 

127 

SPOT  ANO  LAKE  ELEVATIONS 

*  PI.  C»  avtm  Milk 

430  d.lO* 

124 

vertical  obstructions 

3  Pi.  LifMfwia  Goih«c  l.c. 

4  i«wn  <  1  SO) 

30 

ISOGONIC  VALUES 

1 7  p».  Pvhoo  Mo4.  OWiovo  Coo*. 

8*30'  W 

307 

HYDROGRAPHIC  names  ANO  labels 

OOUtlE  LINE  <TREAMS 

712 

7  Pi.  ihrv  14  Pt.  ClaoHacc  li#ft<  Cap* 

I/FN.N/.NN7/77* 

tfirw 

(«poto4  proportionately) 

212 

SINGLE  UNE  STREAMS  '  . 

7  Pi.  OoaWaoa  Italic  CIl.c. 

It/JT  l  * 

:i2 

OCEANS,  seas,  gulfs,  SAYS,  ETC 

212 

7  Pi.  Ihrv  24  Pi.  OooHjct  hoik  Cap* 

/’.U.7/7U* 

220 

LAKES.  SALT  WASTES  ETC. 

o  212 

7  Pi.  ip  24  Pi.  Oaarfaca  hoik  Cap*  or  Cil-cJ 

III  A  \7-.T  II. II.  -  \I.T  II 

l  !'*  ’  rhrw 

(ipo«o4  propprttpooioly) 

220 

DESCRIPTIVE  notes 

7  pi:  GooWaco  Hoik  Cil.c.  or  l.c. 

»w//  puns*  coral 

212 

CANALS 

3  Pt.  Cop.  Goihk  italic  Cap* 

<'Cl  CAP.41  * 

'33  ! 

ICE  PORTRAYAL 

1 

7  Pi.  GoaWaaa  halk  C.il.*. 

l.mub  •  «/  ."'^7/  /» »  * 

2.2  , 

1 

I 

I 


OMAAC 

CASE 

NO. 

ALTERNATE  NAME  OR  GENERIC  TRANSLATION 
GENERIC  TERM  ANO-OR  TRANSLATION  anO'C 

RRORSR  NAMES  ALTERNATE  namES 

170 

5  Ft.  Caotwry  Expcndad  frottc 

3  Ft.  Caatvry  boondM  It  ok 

212 

7  Ft.  Caorfoca  (folk 

4  Ft  Caorfoca  froiie  l.c 

213 

1  7*.  Caorfoca  frotk 

7  Ft.  Caorfoca  Italic  l.c 

2M 

9  Ft  Caorfoca  Itoik 

3  Ft.  Caorfoca  italic  l.c. 

213 

10  Ft.  Garfooca  frolic 

9  Ft.  Caorfoca  itolk  l.c. 

214 

12  *t  Caorfoca  Itoik 

10  Ft.  Claorfoca  itoik  l.c. 

217 

14  9?.  Ooorfoc*  frolic 

,  12  Ft.  Caorfoca  Itoiic  l.c. 

218 

14  Ft.  CoofToco  Itoik 

i  14  Ft.  Caorfoca  itolk  l.c. 

219 

11  Ft.  Caorfoca  Itoiic 

1  14  Ft.  Caorfoca  Itohc  l.c 

220 

24  Ft  Caorfoca  Itofk 

11  Ft.  Caorfoca  Itoik Tc 

U 

5  h.  Pormoi  Gothic  light  Caodaatad 

3  Ft.  Ughftioa  Gothk  l.c. 

13 

4  Ft.  fmrmoi  Gothic  light  Caodantad 

3  Ft.  Ughhirta  Gothk  I.C 

17 

1  Ft.  Formal  Gothk  Light  Condatnad  | 

6  Ft.  lighhirta  Gothk  l.c 

M 

10  hr.  Formol  Gothic  Light  Conda*«ad 

3  Ft.  Ughtlina  Gothk  l.c 

89 

12  Ft.  Formol  Gothk  light  Coodafuad 

10  Ft.  lighftina  Gothk  l.c 

90 

1 4  Ft.  Formol  Gothic  Ught  Coodamad 

10  Ft.  UghhMta  Gothk  l.c 

91 

14  Ft.  Formal  Gothk  light  Coodantad 

12  Ft.  UghtKoa  Gothk  l.c 

92 

11  Ft.  Formal  Gothk  light  Coadamad 

12  Ft.  Lighthna  Gothk  1.C 

123 

3  Ft.  Co*.  Gothk  fraik 

3  Ft.  Ughtfira  Gothk  l.c 

3 

4  Ft.  Naot  Gothk 

3  h.  lightfina  Gothk  l.c 

4 

7  Ft.  No*r»  Gothk 

4  Ft.  No«r«  Gothk  l.c 

3 

1  Ft.  Nan  Gothk 

7  Ft.  N^r«  Gothk  l.c 

4 

9  Ft.  Now«  Gothk 

1  Ft.  Nawt  Gothk  Lc 

7 

10  Ft.  Mo^rt  Gothk 

9  Ft.  hkwt  Gothk  l.c 

8 

12  Ft.  Noo«  Gothk 

10  Ft.  Nan  Gothk  l.c 

9 

14  h.  No*r»  Gothk 

12  Ft.  Nawt  Gothk  l.c 

10 

14  Ft.  Gothk 

14  Ft.  Nm  Gothk  l.c 

11 

1 1  h.  Gothk 

14  h.  Na**i  Gothk  l.c 

12 

24  Ft.  Nm  Gothk 

IS  Ft.  Now*  Gothk  l.c 

17 

4  Ft.  Moot  Gothk  Coad. 

3  Ft.  Mao*  Gothk  Caad.  l.c 

19 

1  h.  Gothk  Caad. 

7  Ft.  Gomk  Caad.  I.e. 

3  or.  Newt  Gcrme  Csnoentec 


7  or.  N«wt  Go'ttie  Ccncented 


3  or  Newt  Gothic  Condented 


7 

10  of.  Newt  Gothic  Conoentec 

3 

4 

ot  Nc.  3  lighfine 

32 


33  1 


34  | 


33  I 


36  | 


37  ' 


38  • 


39 


40 


6  or.  No.  4  lighriine 


ruiine 


3  sr.  lighriine 


12  Of  ligrrline 


1 4  or.  lighrlme 


12  or.  No.  I  7  Heovy  Coooer  Gothic  Condented 


18  or.  No.  29  Heow  Coooer  Gothic  Condented 


4  or.  No.  51  Cooper  Gothic  Itollc 


4  or.  No.  51  Coooer  Gothic  Irolic 


4  or.  No.  54  Coooer  Gothic  Irolic 


12  or.  No.  55  Coooer  Gornic  Irolic 


12  or.  No.  £6  Coocer  Gothic  Irolic 


24  or.  Century  Schoolbook 


6  pr.  Soortcn  light 


4  or.  Soor*cn  light 


8  or.  Soortcn  lignr 


’Q  at.  Secrtcn  light 


12  or.  Sccrron  Light 


1  3  0 

r?cr.  l.$nr 

22 

5  iecrton  Mecium  Semen 


4  ot  Sccrtpn  Mecium  Semen 


13  ot  icemen  Mecium  Semen 


3  ot  Soc"on  Mecium  tone 


TYPE  FACES 


>MA  AC  PMAHC  Comporoble  Type  Foee  ond  Sire 


7  at  Newt  Gcr-e  Cone»"tec 


8  of.  Newt  Gothic  Ccncented 


10  or.  Newt  Gothic  Ccncentec 


•?  j  5-2C4, 


r.  [ 

.gnti.ne  Gome 

i  l 

;f.  \ 

,icr*!ire  Gc'm c 

i  2:  ! 

3  Of.  l.grtfine  Go rtvc 


2  ot.  lighriine  Gothic 


4  or.  lightiine  Gorhic 


!0  of.  Gothic  5*5 


12  Ot.  Heovy  Coooerolcre  Gothic 


10  or.  Heovv  Ccecereiore  Gothic  Concentec 


14  of.  Heovy  Ccooerelete  Gorhic  Condented 


18  or.  Heovy  Cooceroiore  Gcrhic  Conde.nteo 


4  or.  Ccooerolore  Gothic  Itclic 


5  or.  Cooceroiore  Gothic  Irclic 


3  or.  Coceerpicre  Gorhic  iroltc 


'  10  or.  Coooerolore  Gothic  irolic 


12  ot.  Ccooerclote  Gothic  t'ciic 


3  or.  C enrury  Scncoi 


24  or  Century  Scncocook 


4  or.  Fururo  3cc« 


7  or  :jruro  3oo« 


3  Of.  nature  3ock 


9  Ot.  fururo  pcok 


1 4  ;r.  :urgrc  30C» 


6  Of.  Ajrjrc  ;co<  Cfc’  o 


o  root  C endue 


:arurc  Mecium 


utc  Mecium 


'5  Of.  N'uro  Medium 


I  25  i  * 2-4S2J 


I  52 


I  !C2  |l 2  24-342J 


1-6  fl  2-343  j-i  7 


13-29.342J 


|6-5!-34d< 


123  Id  £1  34d< 


'37 


94  24.42CA 


2iC  I  6-6C6- 


3  i  ’C-iCi* 


*  ''H.  •>  —  -1 

.CLASSIFICATION  — is  -t 


SER'ES  ISO’.  Rr OAR 
SHEET  DDNF  48-14 
2NO  EDITION  — 
NOVEMBER  1975 

COMPUTATION  — “  3 
-  FACTO 8 

| 

IVqf  Iqt.  IN. SI 
__  Equoit  1C  173  Imi\^ 

I"  ol  long.  IE-WI  at  — 
1*00*  -  101.39  f». 

o*4S' -  ioi.40  ft.  / 

0*30"  -  101.40  h.S 
0*15’-  (01.40  ft. 

0*00'  -  101.41  ft. 

<p  ■ 

IEGEND  —30 

ponjiArlo  maces _ 


oO 

. . SAIGO> 

. H|MPHONi 


Vo . . . .  .  NAN  DINF  -30 

4*4 . Mo  Oon<  y45  r 

.  'Art  I 


0r« »d *4  . — 

PHflwry  .  .  . . . 

$*<o*d©py . . 

Trad . . 

28  IAIUOADS 

JmoM  II.C* . nil  ■  * 

Oovblo  troct  .  - .  ■  II 

N*f*o-»  g*»4* . .  i 

tOUNOAKCS 

tut. mol ioaoI  .  _  __  ^  „ 

S'oi. .  __ . . . 

TEItAlN  EIEVATIONS 


JIONS 


Hifhoii  .i.*oiio**  koew.  ii 

.722  -  locottd  0« 

OVN.jrui  - - 28 

Soot  •<«*0»tO«8 
H0r*0i  .  OOO  *•  ■  * 

erifieoi  .  0000—23 
VHTlCAl  CUSTMCTIONS 


ObiffiKtioin  .  . 

not 

ll.».«o«  o<  sbit*n<”» 

"V.  1*01*  f.G  i«»«l. 

(Wit 

El.xtio.  ol  ooitrM'io. 

>00.  IHM  JIO.«0  n.l. 

w.r  ii.iw. iii.oi  'H.  ■ 


COMPILATION 


DRAFTING 


POPULATED  PLACES  AND 
LANDMARK  FEATURES 


Developed  area  limit* 
known  and  area  exceeding 
.15"  at  narrowest  dimension 
Small  developed  area 
less  than  .15"  at 
narrowest  dimension 


Continuous  habitation 
area  (Kampong) 


Walled  city 


landmark  feature  or  object 


Building  plottable  to  acale 


Small  area  of  hula  or  kraal* 


School 


Church 


Mosque 


Symbol 


Specifications 


OU 1 1  Ml  IISmm  ION  «( 
INI  I  CHI  IROWR 


US*  MAI!  MS  SHCmCAlASS 


Nil  Mi  fllM  tMa| 
ill.  rfuow 


© 


Cw  Nwi 


NflWf :  I  H-a  (III 
ill:  l CHI  tMWI 
IIIURMS  fRURARO 


SOI*  SQUAM.IMa*  |l»  -I  X  MU*  |l?|  -I 
KlliMHl  IRKHAIO 

lAtd  as  ArrsorMAtf 


S«S  Cl  AM  Cl  SHAM  10  SCAU 
Illlf ASK  IRCfHAOO 
l AMI  AS  APPROPMAII 


llff  IAAHM6  SrtC«CAl«0S 


U»  IAAI1MS  SPtCICAlMS 


Off  MAf 'MS  SffCtfKAlMS 


USi  MAI  IMS  sntVKAIMfS 


Symbol 


Specifications 


Out  I  Ml  •  IS**  (ON  ml 

fa i  sivwoo  4s* 

lf»r  ION  c* 'ii a  mail 


I  Ml  Mil  CM  I  HR--  1 004  *• 
OaWMIR  I  ft  mi  tOOS  #1 


O 


OUUMI  IHmmION-1 
III  7IS-WOO-4S* 

HUP  > UR  CASIO  ROAHS 


NtOMI 


ouiimi  a ?s— —  1010  «t 

IRI  «/%  WOO  4V 

1*1(1  «  PI  URIYtHS  Ml  OHM  COROINSin  I0WIR 
CAST 


S0II0  SOtlARf  IUm  lO.'S  'I  I  RMImm  IQ.’S  *1 
I  All  I-  *  PI  0NM«S  MIONIU  OR  (II  RSIfl  CAI 


^  iwiwv 


SOHO  CORRICI  SlUPt  10  SI  A  l 
I  All  I  I  PI  tiRMAs  NIOHM  lURUIRSlO  CAI 


OPtR  SOUAM  ISO-**  | MS  *1  *  OM-a  107Sm« 
IMIWlKHl  III-.  |M4  »< 


SOI*  SOU  A  M  ISO-a  I0?*>  —l  i  0  tO  mm  HJ.'Sal 
SIAII  IfNClN  1 00 mm  *04  Ml 
t  IMIWICHl  IIP— (IMai 

HAS  o/smm  I0I1-I  riAt  10  ir 
MltiRI  OMmm  ffO?  -I 

SOHO  SOuAHI  OCO*m  |0?C^- OfiOa.  lA/S  -I 
SIA1I  If MC IR  I  00mm  10  04  - 

l  CROSS  I  SO  mm  [R7S  mI  CtRltrttU  Olflaa 

(OH  m)  fROM  I0e  0»  UAff 
IMfWlCR!  •  II——  1004  m| 


SOI*  SNARI  IMmm  |0?>  mI  I  110mm  Jlftaf 
SIAM  1 1  RSI  H  100-M  ( irS  -1 

siutcacii  oiauiiirinmm  io ip  mi 

IMiMICHl  0  11mm  |004  m) 


PAGE 


1 


FEATURE  CATEGORIES  OF 

THE  GEOGRAPHIC  RAMFS  INFORMATION  SYSTEM  (GNIS)** 
SORTED  BY  GENERIC 
20  DECEMBER.  1DOJ 


feature 

PR  I  ME 

SOURCE 

POINT 

r.S NET!  C/WOR  D 

CLASS 

POINT 

HEO 

A  a 

la  va 

cen  ter 

Academy 

school 

center 

Acclivlt v 

slope 

cen  ter 

Acequia 

canal 

center 

A ddit ion 

locale 

center 

Adert 

slope 

center 

Adit 

mine 

cen  ter 

Aqency 

locale 

center 

Aqua 

strea  m 

mouth 

yes 

Ahu 

summit 

top 

A  iquille 

pillar 

top 

Air  Pacility 

military 

center 

Air  Force  Base 

tnili  tary 

cen  ter 

Air  Station 

military 

center 

A  ir  f  i  e  Id 

ai rport 

center 

A  iroort 

airport 

center 

A  irstcip 

airport 

center 

Aisle 

qap 

center 

A lcove 

ca  ve 

center 

Alluvial  Fan 

area 

center 

A lluviua 

area 

center 

Alto 

summit 

top 

Ammunition  Depot 

sili  tary 

cen  ter 

Ammunition  nlant 

military 

center 

Amphibious  Base 

military 

center 

.Amphitheater 

basin 

cen  ter 

A  nabr  ar.ch 

strea  m 

south 

yes 

A  nchoraqe 

harbor 

center 

Aquaf  act 

ni l la  r 

top 

Aqueduct 

ca  nal 

center 

Arboreta*. 

pa  rk 

co  n  te  r 

A  rch 

arch 

center 

Archipelago 

island 

center 

a  rea 

urea 

center 

Arete  * 

ridqe 

cen  ter 

A  ra 

bay 

center 

Army  Depot 

military 

center 

Army  Headquarters 

military 

center 

A  ray  Post 

si  litary 

cen  ter 

A  rroyo 

arroy o 

mouth 

yes 

A  rson  al 

military 

cen  ter 

Atoll 

island 

cen  ter 

A  vawa 

st  rea  a 

mouth 

yes 

Backbone 

ridqe 

center 

B ackdeep 

va lie y 

aouth 

yes 

Back  water 

lake 

center 

Badlands 

area 

center 
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FEATURE  CATEGORIES  CF 

THE  GEOGRAPHIC  NAMES  INFORMATION  SYSTEM  (GNIS)** 
SOFTEO  BY  GENERIC 
20  DECEMBER  19R3 


FEATURE 

PRIME 

SOURCE 

POINT 

GEN  FRIC/WOPD 

CLASS 

POI  NT 

REQ 

Bahada 

area 

center 

Baie 

ba  y 

center 

Bali 

summit 

top 

Baldy 

summit 

top 

Dalle 

r  idqe 

center 

Ball 

cidqe 

center 

Bally 

summit 

top 

Balm 

ca  ve 

cen  ter 

Banco 

lake 

center 

Bank 

bar 

center 

Bank 

levee 

center 

Bar 

bar 

center 

Bara  boo 

summit 

top 

Barchan 

summit 

top 

Barracks 

military 

center 

Barranca 

valle  y 

mouth 

yes 

Barrens 

area 

center 

Barrier  Beach 

island 

center 

Barrier  Island 

island 

center 

Barrio 

ci  vi  1 

cen  ter 

Basin 

basin 

center 

Battle  Tield 

locale 

center 

Battlefield 

locale 

center 

Batture 

summi t 

top 

Bay 

.  bay 

center 

Bayqall 

swamp 

center 

Bayqul 

swamp 

center 

Bayou  (flowinq) 

strra  a 

mouth 

yes 

Bayou  (stagnant) 

qut 

center 

3each  (populated) 

PPl 

cen  ter 

Peach  (unpopulated ) 

beach 

center 

Beacon 

other 

cen  ter 

Bed 

flat 

center 

Beiqh 

ppl 

center 

Ben 

peak 

top 

Bench 

bench 

cen  ter 

Bend 

herd 

center 

Berq 

summit 

top 

Berm 

r  id  qe 

cen  ter 

Biqht 

ba  y 

center 

Sill 

capo 

center 

R  lowhoie 

ca  vo 

center 

Blowout 

basin 

cen  ter 

Bluff 

cliff 

cen  ter 

Boca 

area 

center 

Bocca 

crater 

cen  ter 

Boq 

swamp 

center 

Soqan 

swamp 

cen  ter 
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FEATURE  CATEGORIES  OF 

THE  GEOGRAPHIC  N A (1 ES  INFORM  ATION  SYSTEM  (GUIS)** 
SORTED  BY  GENERIC 
20  DECEMBER  1983 


FEATURE 

PR  I  ME 

GEN  EF.IC/WOF  D 

CLASS 

POINT 

Eoque  (flowinq) 

stream 

south 

Boque  (still) 

lake 

cen  ter 

Bolly 

summit. 

top 

Bolson 

basin 

cen  ter 

Borehole 

well 

cen  ter 

Boro 

ppl 

cen  ter 

Borouqh 

ppl 

center 

Borouqh 

civi  1 

cen  ter 

Bot 

bend 

center 

Bottleneck 

ba  y 

cen  tet 

Bottom 

bend 

center 

Boulder 

summit 

top 

Bourne 

s  t  r  ea  m 

mouth 

Bowl 

basin 

center 

Box 

valley 

mouth 

Box  Canyon 

valle  y 

mouth 

Bracket 

area 

center 

Brake 

swamp 

center 

Brake 

stream 

mouth 

Brake 

woods 

cen  ter 

Branch 

stream 

mouth 

Bray 

summit 

top 

Breach  way 

qut 

center 

Breakers 

a  rea 

cen  ter 

B  reaks 

,  area 

center 

Breakwater 

da  ra 

center 

Bridal  Veil 

falls 

cent  er 

Bridqe 

bridqe 

center 

e  roa  1 

area 

center 

Brook 

strea  m 

mouth 

Brow 

cliff 

cen  ter 

Bui Id inq 

bui  Id  inq 

ce nter 

n  ur 

T»pl 

conter 

Burq 

ppl 

cen  ter 

Bnrqh 

ppl 

center 

Burial 

cemetery 

cen  ter 

B  urn 

st.re.i  m 

south 

Burn 

area 

center 

Bury 

PPl 

center 

Buryinq  Ground 

ceme  tery 

cen  ter 

B  ott 

summit 

top 

Butte 

summi t 

top 

B uttress 

cliff 

center 

By 

PPl 

cen  ter 

Cabin 

locale 

center 

Cairn 

park 

center 

Calon 

valley 

mouth 

Caia 

st  roa  m 

mouth 

SOOPCE 

POINT 

PEQ 

yes 


yes 

yes 

yes 

yes 

yes 


yes 


yes 


ye 

ye 


U  tt 
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FEATURE  CATEGORIES  OF 

THE  GEOGRAPHIC  NAMES  INFORMATION  SYSTEM  (GNIS)** 
SORTED  BY  GENEPIC 
20  DECEMBER  19B3 


FEATURE 

PRIME 

SOURCE 

POINT 

GFM FUIC/WORU 

CLASS 

POINT 

KEQ 

Caldera 

crat  er 

center 

C  aldron 

basin 

center 

Caleta 

stream 

mouth 

yes 

Callow 

a  rea 

center 

Cam 

stream 

mouth 

yes 

C  anas 

flat 

center 

Caiass 

flat 

center 

Camp 

locale 

center 

Campaqna 

plain 

center 

C  aapqround 

locale 

center 

Campus 

school 

center 

Canada  * 

valley 

couth 

yes 

Canal 

canal 

center 

Candelas 

pillar 

top 

Canon  * 

valley 

mouth 

yes 

Canyon 

valle  y 

mouth 

yes 

Cap 

cape 

center 

Cape 

cape 

center 

CapiU  a 

church 

center 

Cacse 

bend 

center 

Cas 

pillar 

top 

Casa 

buildinq 

center 

Cascade 

falls 

center 

Caster 

ppl 

center 

Castle 

pillar 

top 

C  at.ar  act 

falls 

cen  ter 

Catchaent 

basin 

center 

Causeway 

hr  id  qe 

cen  ter 

Cave 

cave 

center 

Caver  n 

ca  vo 

center 

Caverns 

cave 

center 

Cay 

island 

center 

Cayo 

island 

center 

Cela 

cliff 

cen  ter 

Celia  r 

cave 

center 

C  esotery 

cemetery 

cen  ter 

Cerr i llo 

summit 

top 

Cerrito 

sumrai t 

top 

Cerro 

summit 

top 

Cestor 

ppl 

cen  ter 

Cey 

Island 

center 

Chain 

ra  nqe 

center 

Chaapaiq  n 

plain 

center 

Channel  (man-aade) 

ca  na  1 

cen  ter 

Channel  (natural) 

channel 

center 

Chapel 

ch  urch 

center 

Charco 

lake 

center 

C  has  a 

va  1  lo  y 

mouth 

yes 
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PEATURE 

CATEGORIES  OF 

PAGE 

THE  GEOGRAPHIC 

NAMES 

INFORMATION  SYSTEM 

(ON IS)  ** 

SORTS 

D  BY  GENERIC 

20  DECEMBER  1903 

SOURCE 

FEATURE 

PRIME 

POINT 

GPN  F.P  IC/WOR  D 

CLASS 

FCINT 

REQ 

C  hester 

ppl 

cen  t  er 

C  hiaaey 

pi lla  r 

top 

Chine 

valley 

mouth 

yes 

Chuck 

ha  y 

center 

Charch 

churc  h 

center 

Chute 

strea  » 

mouth 

yes 

Chute 

qut. 

cen  ter 

Chute 

channel 

center 

C  ienaqa 

swamp 

center 

C  inder 

summit 

top 

Cirque 

basin 

center 

Cistern 

re  ser  voir 

cen  ter 

City  (adninistrati  ve) 

civil 

center 

City  (populated  place) 

ppl 

cen  ter 

Civil  Division 

civil 

center 

C  laim 

civil 

cen  ter 

Clearinq 

flat 

center 

Cleft 

valley 

mouth 

yes 

C  leuch 

valley 

south 

yes 

C  louqh 

valley 

mouth 

yes 

Cliff 

cliff 

center 

C  lint 

flat 

center 

Clove 

valley 

mouth 

yes 

Cluse 

va lie  y 

mouth 

yes 

Coast 

beach 

center 

Coast  Guard  Hase 

mi li tar y 

cen  ter 

Coast  Guard  Lifeboat  Station 

military 

center 

Coastline 

beach 

center 

Col 

gap 

cont.er 

Colina 

summit 

top 

Ccllado 

sums’  it. 

top 

Colleqe 

sc hoo 1 

cen  ter 

Colli ne 

summit. 

top 

Column 

pi lla  r 

top 

Ccab 

ridqe 

center 

Combe 

va lie  y 

mouth 

yes 

C  canon 

park 

center 

Community 

ppl 

cen  ter 

Cone 

summit 

top 

Confluence 

bend 

center 

Constriction 

qap 

center 

Coo®  be 

va  1 1  *»  y 

mouth 

yes 

Ccrdi  llora 

ranqe 

center 

Corner 

locale 

cen  ter 

Corner 

ppl 

center 

Corners 

locale 

center 

Corral 

Locale 

center 

Cor rider 

qap 

cen  ter 
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PE  MURE  CATEGORIES  OF 

THE  GEOGRAPHIC  NAMES  INFORMATION  SYSTEM  (GHIS)** 
SORTED  3  Y  GENERIC 
I’O  DEC2MDEF  19«J 


FEATURE 

PR  I  ME 

SOURCE 

POINT 

GEN  ER  IC/WORD 

CLASS 

FOINT 

REQ 

Corr  if? 

basin 

center 

Coteau 

a  rea 

center 

Coulee 

a  r  r  oy  o 

south 

yes 

Coulee 

va  lley 

mouth 

yes 

Couloir 

va 1  ley 

south 

yes 

Coult  er 

beach 

center 

Country  Club 

other 

center 

County 

civil 

con  ter 

Court  House 

htiildinq 

center 

Cove 

slope 

cen  ter 

Cove  (land) 

valley 

mouth 

yes 

Cove  (water) 

bay 

center 

C  raq 

cliff 

center 

Crater 

crater 

center 

Creeh 

stream 

mouth 

yes 

Crest  (linear) 

cidqe 

cen  ter 

Crest  (top) 

summit 

top 

Crevasse  (earth) 

valle  y 

mouth 

yes 

Crevasse  (ice) 

glacier 

center 

Crossinq 

locale 

center 

C  rossroads 

locale 

center 

Cuchi lla 

cidqe 

cen  ter 

C  uesta 

r  idqe 

center 

Cumb 

va lie  y 

mouth 

yes 

C  umbre 

summit 

top 

Current 

strea  m 

mouth 

yes 

C  urve 

bend 

center 

Cuso 

beach 

cen  ter 

Cut 

channel 

center 

Cut  hank 

lo  vee 

cen  ter 

C  utof  f 

bend 

center 

Cutoff 

channel 

center 

Dairy 

locaLe 

center 

Dale 

valley 

mouth 

yes 

Dalles 

cliff 

cen  t  er 

Dae 

dam 

cen  ter 

Danqer 

bar 

center 

Oeadeninq 

swamp 

center 

headwater 

area 

center 

Debouchure 

d  rea 

cen  ter 

Decli vity 

slope 

center 

Deep 

a  rea 

center 

Defile 

gap 

cen  ter 

Dell 

va  1  le  y 

mouth 

yes 

Delta 

area 

center 

Demoiselles 

pi lla  c 

top 

Depression 

basin 

center 

Descent 

slope 

cen  ter 
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FEATURE  CATEGORIES  OP 

PAG 

THE  GEOGRAPHIC  NAMES  INFORMATION  SYSTEM 

(GNIS)  ** 

SORTED  BY  GENERIC 

20  DECEMBER  19fl3 

SOURCE 

rEATUF  E 

PRIME 

POINT 

GEN  ERIC/WOF.D  CLASS 

POINT 

REQ 

Desert 

plain 

center 

Dike 

le  vee 

cen  ter 

Diaqle 

valley 

mouth 

yes 

Dismal 

swa  mp 

cen  ter 

Distributary 

stream 

mouth 

yes 

D istr ict 

civil 

center 

Ditch 

canal 

cent  er 

D  iv  i  d  e 

ridqe 

cen  ter 

D irision 

civil 

center 

Doab 

cape 

center 

Dock 

locale 

center 

Dockyard 

locale 

center 

Dol 

valley 

mouth 

yes 

Dolina 

basin 

center 

Doline 

basin 

center 

Dome 

suami t 

top 

Donqa 

valley 

mouth 

yes 

Down 

flat 

ce.n  ter 

Dcwns 

other 

cen  ter 

Draft 

va  1  le  y 

mouth 

yes 

Draq  way 

other 

center 

Drain  (man-made) 

cana  L 

center 

Drain  (natural) 

stream 

south 

yes 

Draw  (deep) 

valley 

mouth 

yes 

Draw  (shallow) 

urro/o 

mouth 

yes 

Drift 

summit 

top 

Drop 

falls 

center 

Drum 

summi t 

top 

Drualin 

summit 

top 

Druml inoid 

r.unmi  t 

top 

Orumloid 

summit 

top 

Drywash 

a  rroyo 

mouth 

yes 

0  uqout 

channel 

center 

Dun 

summit 

top 

Dune 

summit 

top 

Dustwell 

ba  sin 

center 

Dwip 

summit 

top 

Eddy 

rapid  s 

cen  ter 

Edd  y 

bay 

center 

Elbow 

bend 

cen  ter 

F  levation 

summit 

top 

Embankment 

lo  vee 

center 

?.  mbayment 

bay 

center 

Embouchure 

a  rea 

cen  tec 

E  minence 

summit. 

top 

Entrance 

qut 

cen  ter 

Etq 

plain 

center 

Escarpment 

cliff 

cen  ter 

- 

/ 
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FEATURE  CATEGORIES  OF 

PAGE 

8  1 

THE  GEOGRAPHIC 

NAMES  T  N  FORM  ATIOM  SYSTEM 
SOF.TED  BY  GENERIC 

(GNIS)  ** 

V 

20  DFCEMDER  1001 

SOURCE 

1 

FF.ATUP  E 

PRIME 

POINT 

I 

GEN  EFIC/VCRD 

C I,  A  ?  S 

POINT 

REQ 

■ 

E  sker 

r  i  dqo 

center 

1 

Estate 

locale 

center 

1 

Estero 

hay 

center 

Estero 

s  t rea  m 

mouth 

yes 

Estuary 

ha  y 

center 

Everqlade 

swamp 

cen  ter 

Exclosure 

locale 

center 

Eyot 

island 

center 

Fairq  rounds 

locale 

center 

Fairway 

channel 

cen  ter 

Palaises 

cliff 

center 

Fall 

falls 

center 

Falls 

falls 

center 

Fan 

area 

center 

Farm 

locale 

center 

Faro 

is  la  nd 

cen  ter 

Fault 

valley 

couth 

yes 

Feeder 

stream 

mouth 

yes 

Fell 

summit 

top 

Fen 

swamp 

center 

Ferry 

locale 

center 

Field 

pa  rk 

center 

Fields 

flat 

center 

Fill 

summi t 

top 

1 

Finqer 

pillar 

top 

F  inqer 

la  he 

cen  ter 

Fiord 

•  valley 

couth 

yes 

Firetower 

locale 

center 

Firinq  Center 

military 

center 

Firinq  Fanqe 

mi li ta  ry 

cen  ter 

Firn 

qlacier 

center 

Firth 

ha  y 

cen  ter 

Fishinq  Ground 

area 

center 

Pissure 

va lie  y 

mouth 

yes 

1 

Flat 

flat 

center 

Plat  iron 

summit 

top 

1 

F 1st  woo l s 

swamp 

center 

F  loodinq 

re  ser  voir 

•lam 

i  I 

F looj  olain 

swamp 

center 

F loo  1  way 

•  channel 

cen  ter 

f 

**  loor 

flat 

center 

? low  aqe 

re  se  r  voir 

cen  ter 

Flume  (man-made) 

canal 

center 

T 

Flume  (natural) 

va lie  y 

mouth 

yes 

J 

°ly 

swamp 

center 

Fly 

stream 

mouth 

yes 

| 

Fold 

summit 

top 

1 

Foot 

f  —  '  -I.  ii,  ,  ' 

locale 

cen  ter 

1 

•i 

a 

j 

/ 

' 

I 

FEATURE  CATEGORIES  CF  PAGE 

THE  GEOGRAPHIC  NAMES  INFORMATION  SYSTEM  (GNIS)** 

SORTED  3  Y  GENERIC 
20  DECEMBER  1903 


FEATURE 

PRIME 

SOURCE 

POINT 

GEN  SR  IC/WOF  D 

CLASS 

POINT 

REU 

oot 

area 

center 

■'oothilis 

summit 

top 

ord 

locale 

center 

coredune 

suiami  t 

top 

^oreland 

cliff 

center 

•'ores  ide 

heach 

center 

Forest  (administrative) 

forest 

center 

Forest  (natural) 

a  rea 

cen  ter 

'orqe 

local e 

center 

Fork 

stream 

mouth 

yes 

Port 

locale 

center 

Poso 

.  stream 

mouth 

yes 

®osse 

st.rea  m 

south 

yes 

poulqcound 

bar 

center 

Foundry 

locaLe 

center 

Fountain 

qe  y  se  r 

cen  ter 

•reshet 

stream 

south 

yes 

’’’ulle 

basin 

center 

Puaaroles 

qeyser 

center 

Funnel 

qap 

cen  ter 

Furnace 

locale 

center 

Furrow 

vallc  y 

mouth 

yes 

Galera 

i  idqe 

center 

Gaae  Management  Area  . 

pa  r  k 

cen  ter 

Game  Reserve 

park 

center 

Gap 

aap 

cen  ter 

Garden 

area 

center 

c;  at® 

qa  p 

cen  ter 

Gate 

channel 

center 

Geyser 

qc  yro r 

cen  ter 

Ghost  Town 

locale 

center 

Gill 

va  1  le  y 

south 

yes 

G  lacier 

glacier 

center 

Glacis 

slope 

cen  ter 

Glade 

flat 

center 

Glen 

valle  y 

mouth 

yes 

G loryhole 

mine 

center 

Goe 

cave 

center 

Goldfield 

area 

center 

Gorge 

va'lle  y 

mouth 

yes 

G  raben 

valley 

south 

yes 

Grade 

si  ope 

cen  ter 

G  radient 

slope. 

center 

Graike 

ba  si  n 

cen  ter 

G ranqe 

locale 

center 

Granqe  Hall 

Locale 

center 

G  ran  t 

civil 

cen  ter 

G  rass  land 

plai  n 

cen  ter 

9 
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FEATURE  CATEGORIES  CF 

PAGE 

10 

1 

THE  GEOGRAPHIC  NAMFS  INFORMATION  SYSTEM 

(GNIS)  ** 

1 

SCF.TFD  EY  GPKERIC 

20  CF.CEMOER  1983 

SOURCE 

FEATURE 

PH  I  ME 

POINT 

GEH  EF.IC/WOR  D  CLASS 

POINT 

REQ 

1 

G  rare 

cemetery 

cen  ter 

1 

Gravel  Fan 

area 

cen  ter 

1 

G  rot  to 

cave 

center 

Ground 

shoal 

cen  ter 

Grove 

woods 

center 

Guard  Station 

locale 

center 

G  ulch 

valley 

mout  h 

yes 

Gulf  (land) 

va lie y 

mouth 

yes 

Gulf  (water) 

ha  y 

center 

Gulley 

a  rroyo 

mouth 

yes 

Gully 

valley 

pr  i  me 

yes 

Gut 

q  ut 

cen  ter 

Hall 

locale 

center 

H  an 

ppl 

center 

H  aaada 

plain 

center 

H an let 

ppl 

cen  ter 

H anaocK 

island 

center 

H  amonqoq 

summit 

top 

1 

Hanp 

ppl 

center 

Harbor  (man-made) 

harbor 

center 

Harbor  (natural) 

bay 

center 

Hat 

flat 

cen  ter 

Haven 

harbor 

center 

H  ead 

summi t 

top 

Head  (hill) 

summit 

♦  op 

Head  (steep  face) 

.  cliff 

cen  ter 

Headland 

cliir 

center 

Headwall 

cliff 

cen  ter 

Headwaters 

stream 

ffOUt.h 

yes 

Heat  h 

flat 

center 

Hea  th 

swamp 

center 

Miqh  School 

school 

cen  ter 

Hiqhland 

area 

cent  er 

Hill 

summit 

top 

11  illock 

summit 

top 

Hills 

ra  nqo 

cen  ter 

H  irst 

levee 

center 

Hoqback 

ridqe 

cen  ter 

H  ole 

valley 

mouth 

yes 

Hole 

la  ke 

center 

Hole  (land) 

bend 

center 

Hole  (water) 

bi  y 

cen  ter 

:i  OllO  W 

valley 

couth 

yes 

Honestead 

locale 

center 

Mono 

harbor 

center 

r* 

Hoodoos 

ridqe 

cen  ter 

1 

H  ook 

cape 

center 

■ 

Mook 

ba  r 

center 

1 

■ 

*1 

4 

,  \  * 

: 

/ 

* 

i 

FEATURE 

CATEGORIES  CE 

THE  GEOGRAPHIC 

NAMES 

INFORMATION  SYSTEM 

(GN I S)  *  * 

SORTER  BY  GENERIC 

20  D  EC  EH  REF.  150  3 

FEATURE 

PRIME 

GEN  EPTC/WORD 

CLASS 

POINT 

tl  orn 

summit 

top 

Horseback 

r  id  qe 

center 

H cr se shoe 

lake 

center 

Horseshoe 

bond 

cen  ter 

!*  orst 

s  u  m  m  i.  t 

t.op 

Hosoi tal 

hospi tal 

center 

Hct  Spring 

spring 

center 

Huerfano 

surami  t 

top 

H  urn 

:>  u  »  s  i  t 

top 

If  unmock 

island 

center 

Huip 

summit 

top 

Hurst 

summit 

top 

Ice  Patch 

glacier 

center 

Icecap 

q lacier 

center 

Icefall 

qlacier 

center 

Icefield 

g lacier 

center 

Icesheot 

qlacier 

center 

Indian  Reservation 

re  se  r  ve 

cen  ter 

I nf iraar y 

hospital 

center 

I  nlet 

st.rea  e 

nouth 

Inlet  (channel) 

gut 

center 

Inlet  (water  body) 

ba  y 

center 

I  nn 

locale 

center 

I  nst  itute 

school 

cen  ter 

I  ntercollinc 

nap 

center 

Interfluve 

swamp 

cen  ter 

I  ntervale 

swamp 

center 

T  ntervale 

basin 

center 

I  rland  (s) 

is  land 

center 

Isle 

isla  nd 

center 

I  slet 

island 

center 

Tsth  BUS 

isthmus 

cen  ter 

Jambs 

valley 

south 

Jean  Trail 

trail 

cen  ter 

Jetty 

dan- 

center 

J  uaoof f 

cliff 

top 

J unction 

locale 

center 

k  aae 

summit 

top 

rar 

basin 

center 

K  arroo 

'plain 

ccn  ter 

r  arst 

are  a 

center 

K  can  a 

ca  vi¬ 

center 

Kernb  ut 

sum  it  i  t 

top 

Kettle 

La  sin 

cen  ter 

Kettlehole 

bas  in 

center 

Key 

isla  nd 

center 

rill 

strea m 

mouth 

* ipuka 

isla  nd 

cen  ter 

PAG 


SOURCE 

POINT 

REQ 


yes 


yes 


yes 


rAGE 


FEATURE  CATEGORIES  CF 

THE  GEOGRAPHIC  KATES  INFORMATION  SYSTEM  (GNIS)  ** 
SOt'. TED  BY  GENERIC 
20  DECEMBER  1081 


FEATURE 

PRIME 

SOURCE 

POINT 

GP.N  EE  IC/WOP.  D 

CLASS 

POINT 

REQ 

K ipuka 

lava 

center 

K  irk 

church 

cen  ter 

Knob 

summit 

top 

K  noil 

summi t 

top 

K  ula 

plain 

center 

Lac 

lake 

cen  ter 

Lae 

r  idqe 

center 

Lae 

ca  pe 

cen  ter 

Laqoon  (open  water) 

lake 

center 

Laqoon  (veqetation) 

swamp 

cen  ter 

Laquna 

lake 

center 

Lake  (s) 

la  ke 

cen  ter 

Lakebed 

flat 

center 

Land  Grant 

civil 

center 

Landfall 

slope 

center 

Land inq 

iocn le 

center 

Landinq  Field 

airport 

center 

Landinq  Strip 

airport 

center 

Landslide 

slope 

center 

Landslip 

slope 

cen  ter 

Lateral 

canal 

center 

Lava 

la  va 

center 

Lava  Cone 

lava 

center 

Lava  Delta 

la  vn 

center 

Lava  Pield 

lava 

center 

Lava  Flow 

la  va 

center 

Lava  Pit 

crater 

center 

Lava  Plain 

la  va 

cen  ter 

Lava  Plateau 

lava 

center 

Lava  Tonque 

lava 

cen  ter 

Lava  Tube 

lava 

center 

Lea 

pla  in 

cer.  ter 

Leach  Solo 

cave 

center 

Lead 

ridqe 

cen  ter 

Ledqo  (land) 

bench 

center 

Ledqe  (water) 

ba  r 

cen  ter 

Lenticular 

‘summit 

top 

Levee 

levee 

center 

Love  1 

flat 

center 

L  ick 

’  a  rca 

center 

L  ick 

r.t  ream 

south 

yes 

L iqht  house 

loca  le 

cen ter 

L  it  t  oral 

beach 

center 

L  lano 

a  roa 

cen  ter 

Locale  (little  or  no  population) 

locale 

center 

Local ity 

loca  le 

center 

Loch 

lake 

center 

Loqan 

s  va  m  p 

cen  ter 

FEATURE 

CATEGORIES  CF 

PAG 

THE  GEOGRAPHIC  N  A  K  FS  IN  FORK  AT  ION  SYSTEM 
SORTEO  H  Y  GENERIC 

20  DECEMDFR  190} 

(GN I S)  *  * 

SOURCE 

FEATURE 

PR  IMF 

POINT 

GFN  EFIC/WOF.  D 

CLASS 

POINT 

REQ 

tow 

summit 

top 

Loma 

stimmi  t 

top 

Lonq  shore  Ear 

bar 

center 

I.  ookout 

locale 

center 

Loop 

bend 

center 

Loop  Lake 

lake 

center 

Louqh 

lake 

center 

Lowland 

flat 

center 

Lcwmoor 

swamp 

center 

Lua 

crater 

center 

Leap 

island 

center 

Lunatt 

ba  r 

center 

Naac 

crat  er 

center 

s alas pin a 

q  lacier 

center 

Halpais 

area 

center 

Mamelon • 

sumiri  t 

top 

Manq  rove 

swamp 

center 

Mar 

sea 

center 

Kara  is 

swamp 

center 

Karemar 

swamp 

center 

Karina 

locale 

center 

Marine  Corps  Air  Station 

rilitary 

cen  ter 

Karine  Corns  Base 

military 

center 

Market 

locale 

center 

Karsh 

swamp 

center 

Hass 

sumir.i  t. 

top 

Massif 

ranqe 

center 

.Matterhorn 

summit 

top 

nauna 

summit 

top 

s eadow 

flat 

cen  ter 

Meander 

bend 

center 

Meander  Core 

bend 

cen  ter 

Hedano 

summit 

top 

Meet inqhouse 

church 

center 

Memorial  Garden 

cemet  ery 

center 

M  end  ip 

summit 

top 

Her 

sea 

center 

Mesa 

summi t 

top 

Mese  ta 

summit 

top 

M  esita 

summit 

top 

Mosi ta 

summit 

top 

H  i  dway 

cha nnel 

center 

"ilitary  Reservation 

mi litary 

center 

Mill 

loca le 

cen  ter 

Millpond 

reservoir 

dam 

M illtown 

locale 

center 

M  ine 

mine 

center 

M  ire 

swamp 

center 

PAGE 


FEAT ORE  CATEGORIES  OF 

THE  GEOGRAPHIC  KANES  INFORMATION  SYSTEH  (GNIS)** 
SORTED  BY  GENERIC 
20  DECEMBER  10ft? 


FEATURE 

PR  IME 

SOURCE 

POINT 

GEN  EF IC/WOP  D 

CLASS 

POINT 

REQ 

nissilo  Base 

milit.  ary 

center 

Missile  Ranqe 

military 

cen  ter 

Mission 

church 

center 

Nofette 

valley 

mouth 

yes 

Ink  u 

is  land 

center 

Mole 

dan 

cen  ter 

Mcnadnock 

s  u  a  Si  i  t 

top 

Monastery 

ch  u  re  h 

cen  ter 

Monolith 

?jillar 

top 

Mont 

summit 

top 

Monte 

sumisit 

top 

Monticle 

crater 

ce  n  te  r 

Monticule 

crat  er 

center 

Monument 

pilla r 

top 

*  cnument. 

Dark 

center 

Moor 

flat 

cen  ter 

Nor 

flat 

center 

Moraine  (area) 

summit 

top 

Moraine  (linear) 

r  idqe 

center 

Morais 

swamp 

center 

Morass 

swamp 

center 

Motemma 

swamp 

center 

Morriner 

r  idqe 

center 

"osque 

church 

cen  ter 

Mctt 

Mott 

■  summit 

1.  woods 

cen  ter 

Mott.e 

summit 

top 

Mott  e 

cliff 

top 

Moulin 

qlacier 

center 

Mound 

summit 

top 

Mcun  t 

summit. 

top 

.Mountain 

sum mi t 

top 

Mountain  Chain 

ranqe 

center 

Mountain  Group 

ra  nqo 

center 

Mountain  Ranqe 

ranqe 

center 

Mountain  System 

ranqe 

cen  ter 

Mountains 

ranqe 

cent  er 

*'our.  tainside 

cliff 

center 

Mouth 

area 

center 

Mud  Conn 

summit 

fop 

Mud  Flat 

tint 

center 

Mud  Pot 

rprinq 

cen  ter 

ud  t'  l  o  V 

slope 

center 

Mull 

cape 

cen  ter 

runic in,\  lit  y 

civil 

center 

HunlciDio  * 

civil 

con  ter 

M  U3keq 

swamp 

center 

Narrow 

pa  ss 

cen  ter 

PAGE 


15 


FEATURE  CATEGORIES  OF 

THE  GEOGRAPHIC  HARES  INFORMATION  SISTER  (GUTS)** 
SORTED  BY  GENERIC 
20  DF.CERPER  19  8  2 


FEATURE 

PRIME 

SOURCE 

POINT 

GENSRIC/WORD 

CLASS 

POINT 

REQ 

Narrows 

qap 

center 

N arrows 

charnel 

center 

Narro  ws 

ridqe 

center 

Natatorium 

othe  r 

cen  ter 

National  Forest 

forest 

center 

National  Grasslands 

forest 

cen  ter 

National  Historical  Landmark 

park 

center 

National  Monument 

pa  rk 

cen  ter 

National  Park  (administrative) 

park 

center 

National  Seashore 

park 

center 

National  Wilderness  Area 

park 

center 

National  Wildlife  Area 

park 

center 

Natural  Bridqe 

arch 

center 

Naval  Air  Station 

military 

center 

Naval  Base 

military 

cen  t  er 

Naval  Shipyard 

mi litary 

cen  ter 

Naze 

cliff 

center 

Heck 

cape 

center 

N  eed  le 

pillar 

top 

Ness 

ca  pe 

cen  ter 

Neve  * 

qlacier 

center 

Niche 

cave 

center 

Nip 

cave 

center 

Nipple(s) 

summit 

top 

Nobble 

summit 

top 

Nose 

cliff 

center 

Nosh? 

summit 

top 

Notch 

dap 

cen  ter 

Notch 

channel 

center 

N  ubhle 

summit 

top 

N  ubble 

island 

center 

Nullah 

v<»  1  ley 

mouth 

yes 

N unatak 

summit 

top 

Oasis 

sprinq 

ccn  ter 

Ocean 

sea 

center 

o  f fset 

ridqo 

cen  ter 

Offshore  Bar 

bar 

center 

Oil  Pusoinq  Station 

oilfield 

cen  ter 

oilfield 

oilfield 

center 

0  ilwe 11 

well 

cen  ter 

Oiito 

sprinq 

center 

r  -jo 

sprinq 

cen  ter 

Open 

flat 

center 

Open  Bay 

ba  y 

cen  ter 

Orchard 

locale 

center 

Ordinary 

locale 

center 

Ordnance  Laboratory 

military 

center  . 

Ordnance  Plant 

military 

cen  tor 

F  E 

THE  GEOGRAPHIC 

m — ■ 

ATIJP.E  CATEGORIES  Cp 

NAMES  INFORM  ATICN  SYSTEM 

(GNIS)  ** 

1 

SORTED  BY  GENETIC 

20  DECEMBER  19R3 

FEATURE 

PRIME 

SOUF 

POIN 

GEN  ERIC/WOE!) 

CLASS 

rOI  NT 

P.EQ 

Os 

r  id  qe 

cen  ter 

Osar 

r  id  go 

cen  ter 

o  utcrop 

summit 

top 

Outlet 

channel 

center 

0  utle  t 

strea  m 

mouth 

yes 

Outvash 

plain 

center 

Overfall 

rapids 

center 

Over  hang 

cliff 

cen  ter 

Over LooK 

locale 

center 

o  verpass 

brid  ge 

cen  ter 

0  xbo  v 

bend 

center 

o  xbow 

lake 

cen  ter 

Paqoda 

churc  h 

center 

Pahas 

summit 

top 

Pali 

cliff 

cen  ter 

"alisades 

cliff 

cen  ter 

Pampas 

plain 

center 

''an 

flat 

center 

Panplain 

plain 

center 

Paraailla 

ranqe 

center 

Paramo 

area 

center 

Parish 

civil 

cen  ter 

Park  (Administrative) 

park 

center 

Park  (natural) 

f  la  t 

cen  ter 

n«ss 

gap 

center 

l*  ass 

•  channel 

cen  ter 

Passage  (navigation) 

channel 

center 

Passage  (portage) 

locale 

center 

Pasture 

flat 

center 

Path 

trail 

cen  ter 

Peak 

summit 

top 

Red  i  went 

slope 

con  ter 

Pen 

locale  , 

center 

°ena  * 

pillar 

top 

"enasco  * 

oi liar 

top 

r,<>nep  lai  n 

plain 

cen  ter 

Peninsula 

cape 

center 

nen insula 

ca  pe 

center 

Pc pi no 

summit 

top 

Dicacho 

summit 

top 

°icnic  Area 

locale 

center 

p  ioo 

summit 

top 

nier 

locale 

center 

Pile 

summit 

top 

nilla  r 

pillar 

top 

Pinv7o 

summit 

top 

Pinnacle 

pillar 

top 

Pit 

basin 

center 

U  H 


\ 

5  FEATURE  CATEGORIES  CF 

PAGE 

17 

THE  GEOGRAPHIC 

NAMES  INFORMATION  SYSTEM 

(GH  IS)  ** 

i  i 

SORTED  D  Y  GENERIC 

!  1 

P.O  DEC  EM  HEP  lORI 

h 

enures 

FEATURE 

PRIME 

POINT 

GEN  F.nc/WO!<:> 

C  \.  ASS 

POT  NT 

REQ 

:  *  Pit 

nine 

center 

P  itch 

s  lope 

center 

Placer 

area 

center 

n  lain 

plain 

cen  ter 

Plains 

plain 

center 

Plantation 

locale 

center 

Plantation 

civil 

center 

°lantation 

ppl 

center 

Plat 

plain 

center 

Plateau 

plain 

center 

P latf  ora 

bench 

center 

Play  a 

area 

center 

Plaza  (cultural) 

locale 

center 

Plaza  (physical) 

area 

center 

Pocket 

basin 

center 

Pocos in 

swamp 

center 

'  Pohaku 

pillar 

center 

Point 

ridqe 

center 

Point 

summit 

top 

Point  (peninsula) 

ca  pe 

center 

Point  (promontory) 

cliff 

center 

Polder 

flat 

center 

Polio 

basin 

center 

Doly  e 

ba  sin 

center 

p  Pond  (man-male) 

reservoir 

dam 

Pond  (natural) 

•  lake 

center 

Pono  r 

basin 

center 

Pool  (man-made) 

reservoir 

dam 

»  Pool  (natural) 

lak  e 

center 

*  Port 

harbor 

center 

nort 

PPl 

center 

J  Port  of  Entry 

loca le 

center 

1  Pcrtaqr 

locale 

center 

°ortal 

qa  p 

ccn  ter 

l  Portal 

t  unne  1 

center 

1  Portal 

mi  ne 

cen  ter 

Pothole 

has  in 

center 

•  Potrero 

flat 

cen  ter 

1  Pczo 

reservoir 

center 

P nT,  (Populated  Place) 

PPl 

ccn  ter 

Prairie 

ar  ea 

center 

1  Precinct 

civil 

center 

■  Precipice 

cliff 

center 

Prolection 

cliff 

center 

I 

1  "romontory 

cliff 

center 

■  Pronq 

stream 

mouth 

yes 

P  uerta 

qap 

center 

|  Puertecito 

qa  p 

cen  ter 

1 

/ 

• 

t 

*  # 

PAGE 


FEATURE  CA  TEG  OF.  I  EG  CF 

THE  GEOGRAPHIC  NAMES  IN  FORK  ATICN  .SYSTEM  (GNIS)** 
SOFTEO  D  Y  GENERIC 
20  DECF.MUtR  1n0  3 


FEATURE 

PR  I  ME 

SOURCE 

POINT 

GEN  EE  IC/WORD 

CLASS 

POINT 

PEQ 

Puerto 

qap 

center 

Puerto  (land) 

qap 

center 

Puerto  (  wa ter) 

harbor 

center 

Puffinq  Hole 

ca  ve 

cen  ter 

P  unta 

summit 

top 

Pup 

strea  a 

mouth 

yes 

Puraq  atory 

cave 

center 

Puu 

summi t 

top 

Quaqmire 

swamp 

center 

Quakinq  Bay 

swamp 

cen  ter 

Quirr  y 

mine 

center 

Quarry 

basin 

center 

Ouar terraaster  Depot. 

military 

center 

Quay 

locale 

cen  ter 

o  uebrada 

valley 

south 

yes 

Race 

strea  m 

mouth 

yes 

Race 

area 

center 

FailroaJ  Si'linq 

locale 

center 

Pailroad  Station 

build  inn 

center 

Railroad  Stop 

locale 

cen  ter 

Rain  pooL 

lake 

center 

P  amble 

valley 

mouth 

yes 

Ranch 

locale 

center 

Ranch 

r.  1  o  po 

cen  t.er 

Rancho 

civil 

center 

Fanqe 

.  channel 

center 

Ranqe 

ranqe 

cen  ter 

Papids 

rn  pi  d  s 

cen  ter 

Ravine 

valley 

mouth 

yes 

P  azor back 

ridqe 

cen  ter 

"each 

area 

center 

p  eef 

rid  qo 

cen  ter 

Peof 

tar 

cent  er 

?  font cint 

bend 

center 

"of uqe 

park 

center 

Feq 

plain 

center 

Reana  n* 

summit 

top 

?.  esac  a 

lake 

center 

research  Station 

other 

center 

Sorter  ve 

fore*  st 

cen  ter 

Reserve 

park 

center 

Reserve 

re  se  r  ve 

cen  ter 

Reserve  Traininq  Center 

military 

con  t  er 

r  eservoi r 

rsse  r  voir 

dam 

Resort 

ppl 

center 

Retreat 

) oca lo 

center 

"eve  taen  t 

levee 

center 

i\  i  \ 

bn  y 

ccn  ter 

I 

I 

I 

I 


/ 
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FEAT tl R E  CATEGORIES  CF 

THE  GEOGRAPHIC  NAMES  INFORMATION  SYSTEM  (GNIS)** 
SORTED  3  Y  GENERIC 
20  DECEMBER  1SP.2 


FEATURE 

PRIME 

SOUP 

POIN 

GEN  ERIC/WORD 

CLASS 

POINT 

FF.Q 

R  idqe 

r  idqe 

center 

Riffle 

rapids 

center 

Rift 

valley 

mouth 

yes 

Rill 

st  rca  m 

mouth 

yes 

Rim 

cliff 

center 

R  iarock 

cliff 

cen  ter 

P  i  nc  o  n 

valley 

mouth 

yes 

Pio 

strea  » 

mouth 

yes 

PiD 

area 

center 

R  ipole 

ra  pid  s 

con  tor 

Rips 

rapids 

center 

Rito 

st  rea  m 

mouth 

yes 

R  iver 

stream 

south 

yes 

River  Basin 

ha  sin 

cen  ter 

River  Bed 

channel 

center 

River  Bottom 

bend 

center 

River  valley 

valley 

south 

yes 

? iver et 

strea  m 

mouth 

yes 

Pivier^  * 

stream 

mouth 

yes 

R i vu lot 

strea  n 

mouth 

yes 

Roads 

bay 

center 

Roadstead 

harbor 

center 

Roche  Moutonnee 

summi t 

top 

Rock 

ha  r 

center 

Reck 

island 

center 

Rock  (massive) 

summi t 

top 

Rock  (sinqular) 

pillar 

top 

Rock  Slide 

slope 

cen  ter 

Reck  Tower 

pillar 

center 

Rockf all 

slope 

center 

Rodeo  Grounds 

locale 

center 

p  omon 

summi t 

top 

Rookery 

island 

center 

Rouqh 

rid^o 

cen  ter 

’«ins 

1 oe  n 1 o 

center 

?  un 

r.t  rea  m 

mouth 

yes 

p  unno  1 

st  ream 

routh 

yes 

"add  1 e 

nap 

cen  ter 

Sad llebick 

C  idqe 

cen  ter 

saq 

qa  P 

cen  ter 

Raqnor.  1 

la  ke 

center 

Salient 

rid  ijo 

cen  ter 

Pali na 

flat 

cen  ter 

Salt  Bottom 

f  la  t 

con  ter 

Salt  Flat 

flat 

center 

Salt  Lick 

flat 

con  ter 

Salt  Marsh 

flat 

center 

Salt  Prairio 

flat 

cen  tor 

H  « 


PAG 


FEATURE  CATEGORIES  OF 

THE  GEOGRAPHIC  HANES  INFORM  ATTOV  SYSTEM  (GUIS)** 
SORTED  D  Y  GENERIC 
20  0  EC  F M  T E P  1?fi  3 


FEATURE 

PP  I  ME 

SOURCE 

POINT 

GEN EFIC /WORD 

CLASS 

FGINT 

P.EQ 

Sal t  pan 

flat 

center 

Salturn 

f  la  t. 

center 

Sane  t  uar  y 

park 

center 

Sand 

beach 

center 

San]  Drift 

summit. 

top 

Sand  Dune 

summit 

top 

Sand  Flat 

flat 

center 

S  andbank 

bar 

center 

Sandbar 

bar 

center 

S  and ia 

summit 

top 

Sandkey 

island 

center 

Sandv  ash 

a  v royo 

mouth 

yes 

Sault 

rapids 

center 

Savanna 

plain 

con  ter 

Sawback 

ranqe 

center 

Scabland 

a  roa 

center 

Sea brook 

area 

center 

Scar 

cliff 

cen  ter 

Scarp 

cliff 

center 

Scaur 

cliff 

cen  ter 

School 

schoo i 

center 

S  cho  o  l 

school 

center 

School  District 

civil 

center 

Scree 

s  1  o  po 

cen  ter 

Scrub 

v,  oodr. 

center 

Scrubland 

•  area 

center 

Sea  (continental) 

r.r>,i 

center 

Sea  (inland) 

]  a  kc 

cen  ter 

Sea  A  roh 

arch 

center 

Sea  Cave 

ca  vo 

ccn  ter 

Sea  Mount 

pillar 

top 

Sea  Stack 

sum mi t 

top 

Sea  wall 

levrc 

center 

S  ea  bo  a  r  d 

beach 

center 

Scacoa  st 

1  e,»ch 

center 

Seise 

swamp 

cen  ter 

Sedqo 

island 

center 

Srep 

s  P  r  i  n  q 

cen  ter 

Serra  te 

summit 

top 

Sett  lone nt 

P'pl 

ccn  ter 

Shaft 

mine 

center 

Shake 

cave 

center 

Shaw 

woods 

center 

Sheep  C.airp 

loca 1 e 

cen  ter 

Sheeoback 

summit 

top 

Shelf 

ba  r 

center 

shelter 

locale 

center 

Shinqle 

beach 

center 

4 

! 


(GN  IS)  <-* 
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FEATURE  CATEGORIES  CF 
7!!E  GEOGRAPHIC  NAMES  IN  FORK  ATICN  SYSTEM 
SORTED  PY  GENERIC 
20  D  EC  EH  D E R  1^P3 


FEATURE 

'’RIME 

SOURCE 

POINT 

GEN  ER  IC/NOF.D 

CLASS 

FOINT 

PEQ 

Shirt 

civil 

center 

Shoa  I 

ha  r 

center 

Shop 

locale 

center 

S  hore 

beach 

center 

Shore li np 

Leach 

center 

Shou  lder 

?  1  o  pc 

cen  ter 

Shri ne 

church 

center 

Sidinq 

loca  Le 

cen  tor 

Sierra 

ranqe 

center 

Silo 

ppl 

center 

Silva 

woods 

cen  ter 

Sink 

basin 

cen  ter 

Sinkhole 

bus  in 

center 

Site 

locale 

cen  ter 

Skerry 

island 

center 

Ski  Trail 

trail 

cen  ter 

Slanq 

area 

center 

Slash 

s  va  m  p 

center 

S  la  s’n 

stream 

BOUth 

yes 

Slide 

slope 

cen  ter 

Slip 

locale 

center 

Slope 

si  ope 

center 

Slourjh 

lake 

center 

Slouqh  (clorfinq) 

s  t  rea  & 

mouth 

yes 

Slouqh  (stagnant) 

.  qut 

center 

Slue  (not  open  channel) 

s  vn  i"  p 

cen  ter 

Slue  (open  channel) 

qut 

center 

S  iuice 

canal 

center 

Sluice  Gate 

dap 

center 

Srov  patch 

»T  lacier 

center 

Snovf ield 

qlaci rr 

center 

Sol catar a 

summit 

top 

Scun  1 

ha  y 

center 

Sow back 

r  id  qo 

con  ter 

Spa 

1  OCtliC 

center 

Space  rl  iqht  Center 

military 

con  tor 

?  pee  .1  wa  y 

other 

center 

Spil  lv;ty 

canal 

con  ter 

Srire 

pillar 

top 

Spit 

ha  r 

center 

Spoil  Pa  nk 

tar 

center 

Sorinq 

spr irq 

cen  ter 

Spriuqr. 

sprinq 

cen  tor 

Spur 

Cidqe 

cen  ter 

spur 

trail 

center 

Square 

pack 

center 

Stack 

pillar 

top 

State  Forest 

forest 

cen  ter 

P  A  G  F. 


f  eat  nr 2  CAisr.on  rs.  or 

THE  GEOGRAPHIC  NAMFS  INFORM  AT  I O  N  SYSTEM  (GNIS)»* 
SORTED  H  Y  GpK7.riC 
DO  LECF.ML'ER  1°P? 


GEN  FPTC/VOr  D 

State  Park 

Station  (no  population) 
Station  (populated) 

Stead 
S  ted 

Steep  head 

S  te  ppe 

Steptoe 

Sti L 1  water 

Stock  Trail 

Stone 

Store 

S  trai  t 

Strand 

Strand 

Strath 

Stream 

Stretch 

Strinqer 

Subsidence 

S  uhurb 

Suck 

Suqar  Loaf 
Suqar loa  f 
Summit  (cultural) 

Sunir.it  (physical) 

Supnly  Center 
Supply  Depot 

s  wa  j 

Swale 
S  v.\  1 1  o  w 
Swallow  Hole 
s  wa  t  p 
Swamp 
Swash 
Synaqoque 
Tabernacle 
Table 

Table  Mountain 

Tableland  («■  1  ni.  \cro"S) 

Tableland  (-  3  ni .  across) 

Taiq  l 

Talus 

Tank 

Tanque 

Tarai 

Tarn 

Tavern 


SOURCE 


FEATURE. 

PH  I  ME 

POL  N 

CLASS 

roi  KT 

FEQ 

p  ar  k 

center 

locale 

cen  ter 

n  pi 

center 

PPL 

co  n  te  r 

PPi 

center 

cliff 

cen  ter 

plain 

cen  ter 

la  va 

cen  ter 

area 

center 

trail 

cen  ter 

cliff 

top 

locale 

cen  ter 

channel 

center 

beach 

center 

swamp 

center 

flat 

cen  ter 

stream 

mouth 

yes 

channel 

cen  teL 

stream 

rout  h 

yes 

basin 

cen  ter 

upi 

center 

swamp 

cen  ter 

summit 

top 

summit 

top 

Locale 

center 

summit 

top 

n< i  lit  ary 

cen  ter 

military 

cen  ter 

center 

va 1 le  y 

mouth 

yes 

basin 

center 

ca  vo 

cen  ter 

swamp 

center 

stream 

mouth 

yes 

bar 

center 

church 

cen  ter 

church 

center 

summit 

top 

summit 

top 

■  i  re  a 

can  ter 

summit 

top 

wood  s 

center 

slope 

conter 

rf>cr  voir 

dam 

re  sor  voir 

center 

s  w  a  m  p 

cen  ter 

Lake 

con  Let 

loraLf 

cen  ter 

FEATURE  CATECCnt'S  OF  TAGS  23 

THE  GEOGRAPHIC  NAMrS  I  NFOrf*.  ATI  ON  SYSTEM  (GN1S)** 

SCRTFD  OY  GF.SERIC 
20  DEC  EM  OFF  10  ft  3 


SOURCE 

?  F.  AT 'IF  F. 

?«!  ME 

POINT 

GENEP.I C/WOP D 

Cl.  ASS 

POINT 

PEQ 

Teat 

summit 

top 

Tetcole 

church 

cen  t  er 

Ten 

ppl 

cen  ter 

Topee 

pillar 

top 

Tor race 

bench 

cen  ter 

Terrain 

Plain 

center 

Terr ane 

plain 

center 

Terrene 

plain 

center 

Test  Center 

military 

cen  ter 

Test  F.anqe 

military 

center 

Teton 

summit 

top 

Tha iwe  q 

valley 

mouth 

yes 

Thicket 

wood  s 

center 

Thorof are 

channel 

center 

Thorofare 

q  ut. 

cen  ter 

Thorouqhfarc 

channel 

center 

Thorouqhfare 

qap 

cen  ter 

Thorpe 

rpl 

center 

Throat 

r  t  rf  .i  m 

mouth 

yes 

Thr unca  p 

island 

center 

Thumb 

pi  11a  r 

top 

Thurm 

cliff 

cen  ter 

Thwaite 

flat 

cen  ter 

Tick le 

qut 

cen  ter 

Tidal  Creek 

q  i]  t 

cen  ter 

Tidal  Flat 

Mat 

center 

Tidal  Inlet 

q  ut 

cen  ter 

Tidal  Marsh 

swamp 

center 

Tideland 

flat 

center 

Tide  race 

stream 

mouth 

yes 

Tie 

bar 

center 

Tin 

ppl 

center 

Tit  (  ) 

summit 

top 

Toe 

summit 

top 

Toe 

ca  pe 

cen  ter 

Tell  House 

locale 

center 

Toabo lo 

isthmus 

cen  ter 

T  cn 

pnl 

center 

Toniue 

ca  pe 

cen  ter 

Tooth 

pillar 

top 

Top 

r.uTji  t 

top 

Tcp 

cape 

cen  t  er 

Tor 

summit 

top 

Terr®  nt 

rapids 

center 

Tower 

love  r 

cen  ter 

Tcver  (♦  r>n0  ft.  across) 

summit 

top 

Tower  (-  GOO  f».  across) 

P  i  lilt 

top 

Tcvh  e  id 

island 

cen  ter 

PAGE 


FEATURE  CATFGORTES  CF 

THE  GEOGRAPHIC  NAbrS  I  N  i'O  R.M.  AT  I C  N  SYSTEM  (GNIS)** 
Scr-'lED  B  Y  GENERIC 
TO  DF.CFflOFF  19  Rj 


FEATURE 

PS  IGF. 

SOURCE 

POINT 

OF. N  Ef  IC/KO?  n 

CLASS 

POINT 

REQ 

Tcwn 

c  i.  v  i  1 

cen  ter 

Town  (populated  place) 

ppl 

cen  ter 

T  own  sh i p 

civil 

center 

Trace 

trail 

cen  tec 

T  nee 

stream 

mout  h 

yes 

Track 

trail 

cen  ter 

Trai  L 

trail 

center 

Transverse 

va 1 lo  y 

mouth 

yes 

T  re  r.c  U 

valley 

south 

yes 

Trestle 

h  rid  qe 

cen  ter 

Tributary 

stream 

mouth 

yes 

Trough 

va lie  y 

mouth 

yes 

TuLo 

swamp 

ren  t  er 

TuL9lanls 

swa  m  p 

cen  ter 

Tump 

island 

center 

Tun 

1-  Pi 

con  ter 

T  un l ra 

P  lain 

center 

Tunne 1 

tunnel 

cen  ter 

1  yinq 

tar 

center 

University 

school 

cen  ter 

Upbac 

s  lope 

cen  ter 

Mol and 

plain 

center 

I!  va  1  a 

basin 

center 

Vale 

va 1 Ic  y 

Kouth 

yes 

V  a  L I  o 

valley 

srouth 

yes 

Valley 

.  valley 

mouth 

yes 

Veil  r 

plain 

center 

vers  ant 

slope 

cen  ter 

vial  uc  t. 

l.  r  i  d  q  e 

cen  ter 

v  illaq« 

pel 

cen  ter 

V  lei 

valley 

mouth 

yes 

V  ley 

va 1 lo  y 

mouth 

yes 

v  l  oe  r 

flat 

center 

V  ly 

va lie  y 

mouth 

yes 

Vly 

s  v  a  tr.  n 

center 

V  ly 

stream 

mouth 

yes 

V  o«* 

I  ay 

cent  er 

Volcano 

summit 

top 

w .1:1  i 

arrovo 

mouth 

yes 

w  all 

c  Vi  f  f 

con  tor 

v allow 

basin 

cent  er 

v  a;h 

a rtoyo 

mou  th 

yes 

Wash 

val  ley 

cout  h 

yen 

v  aslio  vor 

flit 

cen  ter 

waste  Ptnk 

bar 

center 

v  astol and 

a  re  a 

contor 

Waste  va y 

c  a  r.  a  1 

center 

Water 

t.a  v 

center 

I 


FE 

ATUPE  CATEGORIES  CF 

THE  GEOGRAPHIC 

NAflF.3  I  N  FORK  AT  ION  SYSTEM 
SORTED  DY  GENERIC 

(GN  IS)  * 

20  DECFMBFP  1  <3 P  2 

F  FA  T’l  P  E 

PRIME 

GEN  EMC /WOP.  D 

CLASS 

POINT 

Water  Gap 

gap 

con  ter 

Water  Passage 

q  ut 

cen  ter 

water  Pocket 

lake 

center 

water  Sink 

basin 

center 

Watercourse  (dry) 

a  r  roy  0 

mouth 

Watercourse  (flowing) 

st  rea  m 

mouth 

Waterfall 

falls 

center 

water  front 

ha  rbor 

cen  ter 

waterhole  (area) 

lake 

center 

vaterhole  (point) 

spri nq 

cen  ter 

Water  pan 

lake 

center 

V ator shed 

ridge 

center 

wate r tank 

reservoir 

dam 

V ater way 

gut 

cen  ter 

waterway 

channel 

center 

w ayside 

locale 

center 

Weapons  Range 

military 

center 

Well 

well 

cen  ter 

wetland 

flat 

center 

vhaleback 

summit 

top 

Wharf 

locale 

center 

whir lpool 

ra  pid  s 

cen  ter 

Wich 

PPl 

center 

wick 

ppl 

cen  ter 

wind  Gao 

qan 

center 

Wind  sill 

locale 

center 

winged  Headland 

cliff 

center 

Wood  1  an  1 

w  0  od  r 

cen  ter 

Wood  5 

woods 

center 

V  oct  h 

P»>1 

cen  ter 

Yacht  Club 

ot  her 

renter 

Y  ar  1 

locale 

center 

Y.xrda  ng 

v  «i  1 1  e  y 

irouth 

PAGE 
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SOOKCF 

POINT 

FEQ 


yes 

yes 


>> 

4 


yes 


*  Indirates  tho  orescnce  of  .1  •  d iucr it  ical  sark  within  the  name 
*  *  ^ov  eloped  by  'roqc.nh  ic  ;  I  n format. ion  da  naqe  men  t: , 

Pranch  o£  Geographic  Nasos,  office  of  Geoqraphic  Pesearch, 
National  dapping  Division,  U.  S.  Geological  Survey 
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APPENDIX  IV 


Planning  Systems  Incorporated 

Suite  600  m  7900  Westpark  Drive  ■  McLean.  Va.  22102  ■  (703)  734-3400 


MEMORANDUM 

TO  :  Dr.  Barry  Glick,  Par  Technology  Corp. 

FROM:  Dr.  Allen  Barnes,  Planning  Systems  Inc. 

DATE:  23  December  83 

SUBO:  Interface  between  AADES  and  GNDB*,  preliminary  ideas. 


1.  The  following  information  will  be  used  by  the  Geographic  Names  Data 
Base.  For  initial  data  loading,  this  data  will  come  from  the  Auto¬ 
mated  Alphanumeric  Data  Entry  System.  As  many  fields  should  be  pro¬ 
vided  as  possible  by  AADES  from  its  input  material.  An  ' R 1  following 
the  entity  name  means  the  entity  is  required  for  each  data  record. 
Otherwise,  the  GNDB  will  accept  the  record  with  that  field  blank  or 


zero. 

Country 

R 

Data  Source  Name 

- 

Date  of  Data  Capture  by  AADES 

- 

Geographic  Name 

R 

Typed  Romani zati on 

- 

Position 

R 

Positional  Accuracy 

R 

•  Feature  Designator .  , 

S*  r£  v'  €  >  b  ( i  1  C 

Boundary  Points 

- 

- 

Non-Romanized  Name 

- 

Alphabet  Translation  Table 

- 

Pointer  to  file  containing 
boundary  data 

Note:  If  a  non-Romanized  name  is  given,  then  an  alphabet  translation  table 
must  be  given. 


2.  For  flexibility,  I  recommend  that  AADES  build  a  file  {e.g.  on  disk), 
and  after  completion,  the  GNDB  operator  will  input  that  file.  This 
avoids  complicated  systems  of  circular  buffer  update  files,  concurrency 
contracts,  automatic  job  invocation,  etc. 


L 


3.  It  is  obvious  that  if  one  is  digitizing  geographic  names  from  a  map, 
that  some  of  the  above  entities  will  be  the  same  for  each  data  record 
(e.g.  Data  Source  Name,  Date  of  Data  Capture)  and  that  some  will  be 
the  same  for  large  blocks  of  geographic  names  (e.g.  Country,  Type  of 
Romanizat. 'n,  A’phabet  translation  table).  Thus  for  such  fields,  I 
assume  that  the  AADES  operator  would  enter  all  of  them  initially,  and 
re-enter  individual  ones  whenever  they  change,  but  would  not  enter 
these  common  entities,  each  time  a  geographic  name  is  identified  and 
digitized. 

Thus  a  natural  approach  to  the  interface  file  is  to  have  two  types 
of  records:  a  'header'  record  containing  parameter  values  which 
apply  to  the  set  of  data  records,  and  the  individual  data  records. 
When  one  of  the.  parameters  in  the  header  changes  value,  a  new  header 
is  used.  This  would  result  in  an  interface  file  which  reflects  the 
AADES  operator's  inputs. 

An  alternative,  which  is  simpler  but  requires  more  disk  space,  would 
be  to  write  all  data  entities  in  the  data  record.  Duplication  of 
parameter  values  on  all  records  would  not  slow  processing  by  any 
noticeable  amount,  and  would  mean  that  software  would  only  have  to 
read/write  one  typed  record.  This  seems  preferable. 


4.  Another  aspect  of  the  record  structure  for  the  interface  file  is  the 
name  length  problem.  Most  geographic  names  are  less  than  20  characters, 
but  there  are  some  names  over  40  characters  long  (not  counting  diacritics). 
Also,  non-Romani  zed  names  will  appear  only  when  inputting  bilingual  or 
non-Romanized  maps  into  AADES.  If  variable  length  records  are  used, 
there  is  no  problem  with  wasted  space  or  very  long  names.  If  fixed 
length  records  are  used,  often  the  file  will  either  require  some  form 

of  overflow  area  for  long  names,  or  will  contain  much  wasted  space 
(due  to  setting  very  large  name  fields). 

Since  the  interface  files  are  only  temporary  (i.e.  after  GNDB  uses  the 
file,  it  may  be  scratched)  it  seems  preferable  to  use  the  simpler  ap¬ 
proach  of  large  name  fields  in  fixed-length  records. 

5.  Specifications  of  individual  data  entities 

•  Country:  Alphanumeric,  20  characters  maximum.  Can  be  an  alias 
name  (e.g.  USSR  or  CCCP  for  the  full  name),  but  the  alias  must 
be  identifiable  by  the  GNDB.  Otherwise  the  entire  file  will  be 
rejected. 

•  Data  Source  Name:  Alphanumeric,  10  characters  maximum.  If  the 
entered  name  does  not  match  any  existing  name  known  to  the  GNBD, 
then  the  GNDB  will  add  it  to  the  list  of  legal  data  source  names. 

Thus  aliases  should  never  be  used  here,  for  this  would  adversely 
affect  retrievals  based  on  data  source  names.  DMA  should  decide 

on  an  appropriate  set  of  data  source  names,  to  avoid  alias  problems. 

•  Position:  Signed  numeric  string,  8  digits  including  sign.  I 
assume  the  AADES  will  initially  digitize  the  position  in  rectan¬ 
gular  units  relative  to  the  particular  map  being  'read'.  However, 
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such  units  are  not  very  useful  for  maps  of  other  sizes  or 
projections.  Thus  all  positions  should  be  converted  to 
latitude  and  longitude.  There  are  a  variety  of  ways  to 
record  latitude  and  longitude,  e.g. 

Degrees,  minutes,  seconds  and  hemisphere 
(e.g.  135°30'45"E) 

Degrees,  decimal  minutes  and  hemisphere 
(e.g.  135°30.75'E) 

Signed  decimal  degrees 
(e.g.  -  135.5125) 

Signed  decimal  minutes 
(e.g.  -  8130.75) 

The  first  two  examples  are  easy  for  the  fpnan,  but  computer  software 
doesn't  particularly  care  for  base  60  conversions,  hence  the  last  two 
forms  are  far  more  efficient  from  a  software  point  of  view.  I  suggest 
a  compromise:  an  8  digit  signed  pseudo-number,  of  the  form 

±  dddmmss 

where  positive  indicates  North  or  West,  and  negative  indicates  South 
or  East,  ddd  are  three  digits  representing  degrees,  mm  are  two  digits 
representing  minutes,  and  ss  are  two  digits  representing  seconds.  An 
accuracy  of  one  second  (1")  should  be  sufficient  for  all  GNDB  entries, 
provided  that  city  maps  are  not  supported  by  the  GNDB. 

•  Positional  Accuracy.  Unsigned  floating  point,  numeric,  range 
0  to  32,000  km.  Precision  to  10  meters  (2  decimal  digits). 

This  is  the  error  (believed)  possible  in  the  position.  It  de¬ 
pends  on  the  geodetic  control  of  the  original  map  and  other 
factors.  It  seems  unlikely  that  precisions  better  than  10  m 
would  be  needed  for  any  unclassified  geographic  name  data. 

•  Date  of  data  capture  by  AADES.  Unsigned  6  digit  integer.  This 
entry  will  go  into  the  audit  trail  data  base,  along  with  the 

data  source.  Like  position,  there  are  a  variety  of  possible  forms: 

Alphabetic  month,  day,  year  (e.g.  Dec.  29,  1983) 

Day,  alphabetic  month,  abbreviated  year  (29  Dec  83) 

Day,  ordinal  month,  abbreviated  year  (29/12/83) 

Ordinal  month,  day,  abbreviated  year  (12/29/83) 

The  last  two  forms  are  preferable  from  a  software  viewpoint,  but 
there  is  the  possibility  of  transposition  of  day  and  month  if  the 
day  is  12  or  less.  Perhaps  the  preferable  method  is  to  have  the 
date  generated  by  the  AADES  system,  and  presented  as  a  six  digit 
pseudonumeric, 


ddmmyy 

•  Type  of  Romanization:  Alphanumeric,  6  characters  maximum.  As  with 
Data  Source  Name,  aliases  should  not  be  used. 
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Alphabet  Translation  Table.  Alphanumeric,  6  characters  maximum. 

The  entry  must  be  recognized  by  the  DTC&P  (ATP)  system,  in  order 
that  the  appropriate  conversion  table  be  used.  Thus  a  list  of 
valid  codes  should  be  developed,  and  either  AADES  or  GNDB  should 
verify  that  the  entry  is  valid. 

Feature  designator:  Alphanumeric,  6  characters  maximum.  This  in¬ 
dicates  to  what  sort  of  object  the  geoname  applies:  population 
center,  waterway,  elevation.  Aliases  will  be  common  here,  I  would 
expect. 

Feature  attribute:  Unsigned  6  digit  numeric.  This  could  indicate 
population  for  a  population  center  (in  thousands  of  people),  size 
of  a  waterway,  etc.  Circle  size  on  the  original  map  should  indicate 
relative  population. 

Boundary  Crossing:  String  of  numbers.  The  first  number  is  a  two 
digit  integer,  indicating  the  number  of  positions  which  follow  in 
the  string.  It  appears  that  specifying  latitude  and  longitude  is 
the  preferable  approach  here. 


Equipment  Manufacturers 


A  list  of  ocr  and  scanner  manufacturers  was  provided  with  the  Market 
Briefing,  Data  Item  A001  under  this  contract.  The  following  is  a  list  of  voice 
input/output  equipment  manufacturers. 

VOICE  I/O  EQUIPMENT: 

1.  Centigram  Corporation 

Phone :  408-734-3222 

Sunnyvale,  CO 

Product  of  interest:  VoiceWare  Development  System  voice  input; 

compatibility-general  instrument  SP0250, 

SP0256  /  TI  5220  /  Centigram  LISA;  Remote 
connections  supported;  OEM;  end-user  market; 

30  installed;  1982;  purchase  $35,000 

2.  Cognitronics  Corporation,  Speechmaker  Division,  OCR  Division 
Phone:  203-327-5307 

Stanord,  CT 

3.  Computalker  Consultants 
Phone:  213-828-6546 
Santa  Monica,  CA 

4.  Computer  Curriculum  Corporation 
Phone:  415-494-8450 
Doloath,  CA 

5.  Datavoice  Corporation 
Phone:  312-327-8488 
Chicago,  IL 

6.  Digital  Pathways,  Inc. 

Phone:  415-493-5544 
CA 

7.  Engineered  Systems,  Inc. 

Phone:  402-333-0100 
Omaha ,  NB 

8.  IBM  (International  Business  Machines) 

Information  Systems  Group, 

National  Accounts  Division 

Phone:  914-696-1900 
White  Plains,  NY 

9.  Infolink  Corporation 
Phone:  312-291-2900 
IL 

10.  Interstate  Electronincs  Corp. 

(division  of  A-T-0  Inc.) 

Phone:  714-772-2811 

CA 

Product  of  interest:  VRM/VOTERM 


Voice  input;  compatibility-RS-232C, 
CCITT  V.24/TTL;  100  words  input; 
Remote  connections  supported; 

OEM;  End-user  market;  500  installed; 
1978;  purchase  $2,255 

11.  Maryland  Computer  Services,  Inc. 
Phone:  301-879-3366 
MD 


12.  Mimic,  Inc. 

Phone:  617-263-2101 
MA 

product  of  interest:  MIMIC  Speech  Processor  Voice 

input;  voice  output;  compatibility- 
OEM/Microcomputer ;  OEM;  end-user  market; 
1978;  purchase  $20-$300 


13.  Mountain  Computer,  Inc. 

Phone:  408-438-6650 

CA 

Product  of  interest:  Supertalker  voice  input;  voice  output; 

compatibility-IBM/Apple  II;  OEM;  end-user 
market;  2000  installed;  1979;  purchase 
$199-$565 

14.  NEC  Information  Systems,  Inc. 

Phone:  617-862-3120 

MA 

Product  of  interest:  SR-100 

Voice  input;  compatibility-NEC  Astra; 

120  words  input;  remote  connections 
supported;  OEM;  end-user  market;  1982; 
purchase  $2000 

15.  Orion  Laboratories,  LTD. 

Phone:  314-576-5711 

MD 

16.  Perception  Technology  Corporation 
Phone:  617-821-0320 

MA 

17.  Periphonics 

(affiliate  of  Exxon  Corporation) 

Phone:  516-467-0500 

18.  Phoenix  Computer  Graphics,  Inc. 

Phone:  318-234-0063 

19.  Scott  Instruments  Corporation 
Phone:  817-387-9514 

TX 

Products  of  interest:  Shadow/VET  Voice  Entry 

Terminal 

Voice  input;  compatability-Apple;  40 


« 


Words  input;  end-user  market;  1984 
installed;  1981;  purchase  $995 


:VET-2  Voice  Entry  Terminal 

voice  input;  compatibility-Apple;  40 

words  input;  Remote  connections  supported; 

end-user  market;  470  installed;  1981;  purchase 

$795 

20.  Telesensory  Speech  Systems 

Phone:  415-964-7023 

CA 

21.  Texas  Instruments,  Inc. 

Phone:  214-995-2011 

TX 

22.  Threshold  Technology,  Inc. 

Phone:  609-461-9200 

NJ 

Products  of  interest:  Auricle  PCB 

Auricle  1 

Model  500;  580 

Model  600;  680 

T950  VOice  Option  Board 

All  are  voice  input  and  support  remote  connections. 

Other  characteristics  such  as  number  of  words  input, 

compatibility,  and  price  vary. 

23*  Time  and  Space  Processing,  Inc. 

Phone:  408-730-0200 

CA 

Product  of  interest:  100  Digital  Telephone  voice 

input;  voice  output;  compatibility- 
microcomputer;  remote  connections  supported; 
OEM;  end-user  market;  1977 


24.  Verbex 

(division  of  Exxon  Communications  Systems) 

25.  Voice  Machine  Conmunications,  Inc. 


Phone:  714-639-6150 
CA 

Product  of  interest: 


26.  Voicetek 

Phone:  805-685-1854 
CA 

Product  of  interest: 


VMC2020 

voice  input;  compatibility-Apple  II,  lie; 
80-100  words  input;  remote  connections 
supported;  end-user  market;  purchase 
$920-995 


C0GNIV0X  V10-3003 

Voice  inut;  voice  output;  compatibility- 
Apple  II;  32  words  input  and  output; 
end-user  market;  1000  installed;  1980; 
purchase  $249 


27.  Voicetek  Corporation 
Phone:  617-96-4-8820 
CA 

Products  of  interest:  Voice  Stor  M 

Voice  Stor,  Model  30 

Voice  input;  voice  output;  compatibility-DG/DEC/QEM  Microcomputer; 
24,000  words  output;  remote  connections;  purchase  $50,000  and  $15,000 
respectively 

28.  Votan 

Phone:  415-490-7600 
CA 

Products  of  interest:  V1000  (Speaker  Dependent) 

V5000  (Speaker  Dependent) 

V6000  (Speaker  Dependent/Independent) 

Voice  input;  voice  output;  compatibility-RS-232C-CCITT  V.24/ 

Multibus;  256  words  input;  256  words  output;  remote  connections 
supported;  OEM;  end-user  market;  purchase  range  $3200-$7000. 

29.  Votrax,  Division  of  Federal  Screw  Works 
Phone:  313-588-2050 


Company  profiles  of  the  above  may  be  found  in  Data  Sources  ,  Winter  1983 
hardware  equipment  manual. 
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PAR  TECHNOLOGY  CORPORATION 


MARKET  BRIEFING 


A  Market  Survey  of  Hardware  and  Software  Suitable  for  Raster 
Scanning  and  Optical  Character  Recognition  for  use  with  the 


Automated  Alphanumeric  Data  Entry  System  (AADES). 


i 

t 

I 


PAK  TECHNOLOGY  CORPORATION 


MARKET  SURVEY  SOURCES 


-  Standard  and  Poors 

-  Thomas 

-  Datapro  Feature  Report 

-  Auerbach 

-  Journals 

-  Phone  Contact 
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PAR  TECHNOLOGY  CORPORATION 


o  DOCUMENT  READERS  -  HANDLE  FORMS  UP  TO  4  x  9  AND  READ  UP  TO 

5  LINES/FORM. 


O  PAGE  READER8  -  HANDLE  VARIETY  OF  FORM  SIZES  AND  READ  ABOUT 

60  LINES/FORM. 


O  JOURNAL  TAPE  READER8  -  READS  ROLLS  OF  NARROW  PAPER  TAPE 

(LISTING  TAPES.  JOURNAL  TAPES.  OR  TALLY 
ROLLS). 


o  HAND-HELD  WAND8  -  READ  TAGS.  LABELS.  OR  DOCUMENTS.  USUALLY 

ONE  LINE  AT  A  TIME. 
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FUNCTIONAL  DESIGN  DIAGRAM  OF 
AN  OPTICAL  CHARACTER  READER 
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FEEDER  AND 
TRANSPORT  UNIT 


FUNCTION: 

MOVES  THE  FORMS  FROM  THE  INPUT  HOPPER  PAST  THE  SCANNER 
READ  STATION  TO  THE  OUTPUT  STACKER 


COMMENTS: 

o  MOST  CRITICAL  AND  COSTLY  ELEMENT  OF  A  READER. 

o  MECHANICAL  MOVEMENT  CAUSES  TRANSPORT  UNIT  TO  BECOME 
THE  SPEED-LIMITING  FACTOR. 

-  ONE  POSSIBLE  SOLUTION  TO  THE  PAPER  TRANSPORT  PROBLEM 
IS  OFF-LINE  CONVERSION  TO  NEGATIVE  MICROFILM  IMAGES 
FOLLOWED  BY  HIGHER-SPEED.  JAM-FREE  OCR  SCANNING  TECHNIQUES. 
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SCANNER  UNIT 


FUNCTION: 

TO  CONVERT  THE  PRINTED  CHARACTERS  TO  ELECTRIC  SIGNALS  FOR 
ANALYSIS  BY  THE  RECOGNITION  UNIT. 


COMMENTS: 


o  UNITS  THAT  READ  STYLIZED  FONTS  REDUCE  THE  RESOLUTION  REQUIRE 
MENTS  AND  THE  COST  OF  THE  SCANNER. 

o  MOST  COMMON  TYPES  OF  SCANNING  MECHANISMS  ARE: 

-  MECHANICAL  DISK 

-  FLYING  SPOT  SCANNER 

-  LASER  SCANNER 

-  PARALLEL  PHOTOCELLS  (RETINA) 

-  VIDICON 


o  SCANNER  TECHNOLOGY  CONTINUES  TO  IMPROVE  IN  TERMS  OF  SPEED 
AND  RESOLUTION.  SOME  RECENT  PAGE  READERS  USED  FOR  SPECIALIZED 
APPLICATIONS  SUCH  AS  WORD  PROCESSING,  UTILIZE  THE  LASER  SCANNING 
MECHANISM  WITH  GREAT  SUCCESS. 


RECOGNITION 

UNIT 


FUNCTION: 


ANALYZES  THE  ELECTRIC  SIGNALS  AND  PERFORMS  THE  ‘RECOGNITION" 
PROCESS.  PREPARING  DATA  FOR  SUBSEQUENT  MANIPULATION  OR  STORAGE. 


COMMENTS: 


o  DIRECTLY  AFFECTS  THE  MEANS  OF  DATA  PREPARATION  AND  READER  COST. 

o  EARLY  OCR  UNITS  IMPLEMENTED  RECOGNITION  LOGIC  IN  HARDWARE. 

RECENT  OCR  UNITS  COMBINE  HARDWARE  AND  SOFTWARE-LOWER  SPEEDS, 
HIGHER  COSTS. 

o  DIVERSITY  OF  CHARACTER  SETS  (NUMERICS  vs  ALPHANUMERICS)  AND  WIDE 
VARIETY  OF  FONT  TYPES. 


f  I 


r  “i  n  r-i  i  i  r  i  ( -  j 


riii 


r  ~i  i — i  j — i  r  l 


I 


l  I 


» 


FUNCTION: 

TO  OVERSEE  THE  COMPLETE  OCR  PROCESS  FROM  DOCUMENT  INPUT  TO 
THE  VARIED  OUTPUT. 


COMMENTS: 

o  VARIES  FROM  HARD-WIRED  LOGIC  CONTROLLING  FROM  MOVEMENT 
AND  READING  TO  A  MINI/MICROCOMPUTER  CONTROLLING  DATA  ENTRY 
VERIFICATION.  EDITING  AND  VALIDATION  FUNCTIONS. 

o  MINI/MICROCOMPUTERS  PERMIT  ON-LINE  CHARACTER  REJECT  ANALYSIS. 


OCR  PERFORMANCE 


o  THE  CONDITION  OF  THE  DOCUMENTS  BEING  READ  IS  THE  MOST  CRITICAL 
FACTOR  AFFECTING  OVERALL  OCR  PERFORMANCE. 

o  UNDER  RIGIDLY  CONTROLLED  INPUT  DOCUMENT  CONDITIONS.  CURRENT 
OCR  DEVICES  CAN  ACHIEVE  REJECT  RATES  AS  LOW  AS  TWO  PERCENT 
AND  SUBSTITUTION  ERROR  RATES  OF  LESS  THAN  ONE  PERCENT. 

o  DOCUMENT  CONTROL  PLAYS  A  SIGNIFICANTLY  MORE  IMPORTANT  ROLE 
IN  READING  RELIABILITY  THAN  DOES  ANY  OTHER  SINGLE  CONSIDERATION. 
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OCR  VENDORS 


AM  ECRU  Information  International 


AOM  Corporation  (formerly  Amer-O-Matic) 
Ball  Computer  Products,  Inc. 

Bell  and  Howell 

Burroughs  Corporation,  Imaging  Systems 
Division 

Caere  Corporation 
Chatsworth  Data  Corporation 
Cognitronics  Corporation 
Compuscan,  Inc. 

Computer  Entry  Systems 
Control  Data  Corporation 
Cummins-Allison  Corporation 
Dest  Data  Corporation 
Hendrix  Electronics 
Hewlett-Packard  Company 
Honeywell  Information  Systems 


IBM  Corporation 
Intermec,  Inc. 

Key  Tronic  Corporation 
Kimball  Systems,  Division  of  Litton 
Industries 

Kurzweil  Computer  Products,  Inc. 

Lundy  Electronics  and  Systems,  Inc. 
Optical  Business  Machines,  Inc. 
Peripheral  Dynamics,  Inc. 

Recognition  Equipment,  Inc. 

Rockwell  International 
Scan-Data  Corporation 
Scan-Optics,  Inc. 

Scan-Tron  Corporation 

Univac  Division,  Sperry  Rand  Corporation 

Westinghouse  Learning  Corporation 
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PAR  TECHNOLOGY  CORPORATION 


REPRESENTATIVE  OCR 


Application 

Media: 
Data  Form: 
-Use: 


documents/pages 

CHARACTERS 

STAND  ALONE,  ON-  OR  OFF-LINE 


Document  Handling 

Size:  3"  x  7"  to  9"  x  14" 


Feed  Technique: 


friction 


Transport  Method:  belt  or  drive  rollers 
Input 

Characters  per  line:  80 

Lines  per  inch:  6 

Lines  per  pass:  full  page 

Field  selection:  none,  internal  program 


Editing  &  Formatting:  internal  program,  operator 


Recognition 

Font  or  code: 
Character  set: 

Font  selection: 
Scanning  technique: 
Character  recognition 
technique: 


control,  and  combination 


variety 

alphanumeric  (upper/lower  case), 
symbols 

header  sheets,  program 
variety 


variety 


Scotch 


Commercial  Tape  Division 


PAR  TECHNOLOGY  CORPORATION 
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REPRESENTATIVE  OCR  (Continued) 


Output 

Magnetic  tape*.  7-  or  9-track 

Floppy  disk*. 

Punched  cards: 

Punched  tape: 

Communications 

lines: 

Computer:  variety 

» 

Performance 

Documents  per  minute: 

Lines  per  inch: 

Characters  per  second:  100-3000 

H: 

Error  Control 

Automatic  rescan:  yes 

Reject  pocket:  varies 

On  -line  manual  correction:  yes/optional 

Software 

Recognition  processing;  editing  and  word  processing 
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PAR  TECHNOLOGY  CORPORATION 


SCAN-DATA  CORP 
2280/1  OCR  SYSTEM 


0  Well  suited  to  large-scale  data  entry  applications  such 

AS  INSURANCE,  MANUFACTURING,  PUBLISHING  INDUSTRIES,  HEALTH 
CARE  ,  .  . 


0  TWO  REJECT  METHODS  WHICH  ELIMINATE  THE  NEED  TO  REKEY  ENTIRE 
DOCUMENT  OR  FIELD  IDENTIFIERS 

(a)  In-Line  Display  Facility 
(d)  Scan-Plex  I 


0  Combined  document  and  page  reader  that  provides  maximum 
flexibility  in  the  size  and  weight  of  acceptable  input 

DOCUMENTS 


0  May  be  combined  with  the  Scan-Data  2250/2  distributed 

PR  SSC"  TO  rnRM  A  MIXFD-MEDIA  DATA  ENTRY  SYSTEM 
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PAR  TECHNOLOGY  CORPORATION 


SCAN-DATA  CORP 
2280/1  OCR  SYSTEM 
(Continued) 


0  Fonts  can  be  intermixed  on  a  page  provided  they  are 

CONSISTENT  WITHIN  ANY  SPECIFIC  FIELD;  INTERMIXED  TYPED 
OR  LINE-PRINTED  FONTS  ARE  PERMITTED  IF  THERE  IS  SOME 
RECOGNIZABLE  FORM  OF  FIELD  IDENTIFIER  CHARACTER 


0  Scanning  process,  reject  entry,  and  formatting  are 

DIRECTED  THROUGH  'SCANWARE'  -  THE  SCAN-DATA  OCR  SOFTWARE 
PACKAGE 
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SCAN-DATA  2280/1  (Continued)  j 

SWAM 

i 

! 

SOFTWARE  RECOGNITION  PACKAGE  THAT  IS  SUBORDINATE 

to  FORMSCANj  for  training  on  unrecognized 

CHARACTERS 

|  FORMAT 

.  1 

PARAMETER-DRIVEN  OUTPUT  RECORD  FORMATTING  CONTROL  I 

PACKAGE;  ALLOWS  SIMPLE  DEFINITION  OF  WHERE  SCANNED 

FIELDS  ARE  TO  BE  PLACED  IN  THE  OUTPUT  RECOGNITION 

FIELD 

RESCAN 

INTERNAL  CONTROL  MODULE  THAT  GOVERNS  UNRECOGNIZED 

CHARACTER  CORRECTION,  SITE  VERIFICATION,  AND  IMAGE- 

TO-KEY  OPERATIONS 

FUNCTIONS 

| 

ROUTINE'S  ACCESSED  THROUGH  USER  CODE  FOR  MOVING, 

COMPARING,  CONVERSIONS,  AND  ARITHMETIC  OPERATIONS 

3  3 
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UTILITIES  “  PROGRAMMING  AND  OPERATING  AIDS  SUCH  AS  TAPE 
LIBRARIAN 
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PAR  TECHNOLOGY  CORPORATION 


SCAN-DATA  2280/1  (Continued) 


DATAPLEX  I  -  SMALL  MULTI  PROGRAMMED  operating  system  that 

ALLOWS  UP  TO  EIGHT  JOBS  TO  RUN  SIMULTANEOUSLY 
(E.G.  ONE  SCAN/ , UP  TO  SIX  REJECT  CORRECTION 
STATIONS/  AND  A  TAPE~TO-PRINT  OR  MEDI A'TO-MEDl A 
COPY)  ‘ 


DAT AM  _  DATA  MANAGER  THAT  PROVIDES  MEDI A- INDEPENDENT  DATA 

FLOW;  SCANNING  CAN  BE  TO  DISK/  FORMAT/  TO  TAPE 
OR  TO  A  LINE  PRINTER 


FORMSCAN  -  PARAMETER-DRIVEN  SCANNING  CONTROL  PACKAGE  THAT 
ALLOWS  SIMPLE  DEFINITION  OF  FORMS,  DATA  FIELD 
LOCATIONS,  AND  DATA  ATTRIBUTES,  INCLUDING  FONT, 
SIZE,  AND  DATA  SET;  PROVIDES  SEARCHING  AND 
VARIABLE  CONTROL  PATHS  FOR  DATA-DRIVEN  FIELD 
SCANNING 


PAR  TECJ INOLOGY  CORPORATION 


DEST  CORP 
200  SERIES 


0  Function  as  input  devices  for  text  processing  systems 


0  Dest,  CompuScan,  and  AF!  ECRM  systems  are  competitive 

LOW-END  MODELS  IN  PRICE  AND  PERFORMANCE 

ALL  RECOGNIZE  FULL  ALPHANUMERIC  CHARACTER 
SETS  IN  SEVERAL  FONTS 

FONTS  NOT  AVAILABLE  AS  STANDARD  FEATURES 
ARE  USUALLY  AVAILABLE  AS  OPTIONS 

ALL  PROVIDE  A  MEANS  FOR  OPERATOR  VIEWING  OF 
QUESTIONABLE  CHARACTERS 


0  Simultaneous  scanning  and  editing;  no  extensive 

EDITING  CAPABILITIES 
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0  OCR/801  STAND  ALONE  TURNKEY  OCR/OMR  DEVICE 

EDUCATIONAL  APPLICATIONS;  DATA/TEXT  PROCESSING 

OCR/802  TURNKEY  OCR  SYSTEM  TO  AUTOMATE  PROCESSING  OF 
OUTGOING  COMMERCIAL  MESSAGES;  TEXT  PROCESSING 

0  Unrecognized  characters  activate  automatic  rescan  of  line 

PERSISTENT  PROBLEM  INITIATES  VIDEO  DISPLAY 

0  Laser  scanner  sensitive  to  all  colors  except  red  and 

SOME  PASTELS 

0  Will  provide  custom  programming  in  the  field  if  a  user's 

APPLICATION  REQUIRES  MODIFICATION 

0  Comparable  in  price  and  performance  to  OBM's  LASER  OCR 
Series;  Scan-Optics  Easy  Reader  1750;  Scan  Data's  2250/1 
AND  2280/2  OCR  SYStEMS 
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RECOGNITION  EQUIPMENT  INC 
INPUT  80  SYSTEMS 
(Continued) 


0  Offers  optional  key-to-storage  data  entry  capability 

(Total  Data  Entry);  unique  in  that  two  separate  processors 

ARE  USED  (ONE  FOR  RECOGNITION  AND  ONE  FOR  THE  KEY  ENTRY 
SYSTEM);  A  TRUE  MULTIPROCESSOR  SYSTEM 

0  Integrated  Retina*  automatically  adjusts  for  character 
SIZE  variations,  character  vertical  misregistration,  and 

LINE  SKEW  OF  MACHINE  OR  HANDPRINT  CHARACTERS 


0  Maintains  a  software  library;  tailors  system  to  application 

REAL-TIME  SUPERVISORY  PROGRAMS 
MACHINE  LANGUAGE  ASSEMBLER 
UTILITY  PROGRAMS 
DIAGNOSTICS 

COMMONLY  USED  SUBROUTINES 


0  Stand  alone,  high-speed  OCR  page  readers 

0  Features  a  patented  Integrated  Retinar 

SCANNING  SYSTEM,  ANALOG  RECOGNITION,  AND  AIR- 
JET  ASSISTED  PAPER  HANDLING 


0  HIGH  READING  SPEEDS,  RECOGNITION  OF  MULTIPLE  FONTS  ON 
ONE  DOCUMENT,  AND  HANDLES  MULTIPART  FORMS,  PAGES  WITH 
'DOG-EARS',  IMBEDDED  STAPLES,  FOLDS,  PASTE-ON  LABELS  .  .  . 

0  3  DASIC  MODELS,  A,  B,  AND  Cj  EACH  MAY  BE  CONFIGURED  AS 

SINGLE  FONT,  MULTIFONT  (UP  TO  9  DIFFERENT  TYPE  FONTS), 

AND  MULTIFONT  (INTERMIXED  TYPE  FONTS) 
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INFORMATION  INTERNATIONAL  INC 
GRAF IX  I 


0  High-speed  microfilm  page  reader 


0  Valuable  for  working  with  high  volume  of  data  to  be 

RECORDED  WITHOUT  RETYPING  OR  REPRINTING 


0  Can  read  'relatively'  unconstrained  mixed  alphanumeric 

UPPERCASE  HANDPRINT 


0  Output  -  magnetic  tape  or  disk  drive 


0  Configuration: 

Scanner 
Output  device 
A  CRT  KEYBOARD  CONSOLES 
Film  transport 

A  minicomputers  for  systems  control 
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RECOGNITION  EQUIPMENT  INC 
INPUT  80  SYSTEMS 
(Continued) 


0  Competing  systems  are  the  Scan- Data  2250  and  IBM  1287 
and  1288 


INPUT  80  RECOGNITION  TECHNIQUE  ALLOWS  EXTENSIVE 
MULTIEONT  CAPABILITY 


INPUT  80  KEY  ENTRY  FEATURE 
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KURZWEIL  COMPUTER  PRODUCTS 
KURZWEIL  DATA  ENTRY  MACHINE  (KDEM) 


0  Designed  toread  proportionally  and  uniformly  spaced  type¬ 
set  AND  TYPEWRITTEN  SOURCE  DOCUMENTS 

0  Handles  any  font  or  combination  of  fonts  (except  script) 

0  Fewer  optional  peripherals  and  poorer  system  'upgradability' 

THAN  COMPARABLE  SYSTEMS  (SCAN  DATA  2250/2) 

0  Highly  competitive 

speed 

OMNIFONT  CHARACTER  RECOGNITION  CAPABILITY 
POWERFUL  SOFTWARE  (EDITING  FUNCTIONS) 

EXTENSIVE  COMMUNICATIONS 

0  Cannot  read  handwritten  alphanumerics 

0  Both  KDEM  and  Scan  Data  2250/1  feature  font  learning 

CAPABILITIES 
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OCR  TRENDS  AND  FUTURE  DEVELOPMENT 


o  DEVELOPMENT  OF  MULTIMEDIA  SYSTEMS  WITH  OCR  SCANNERS  ARE 
PROVING  HIGHLY  SUCCESSFUL;  le.,  COMPLETE  PAYMENT  PROCESSING 

o  ALPHANUMERIC  HANDPRINT  READERS  WILL  CONTINUE  TO  IMPROVE  AND 
EXPAND  AS  THEY  ARE  ACCEPTED  IN  NEW  MARKETS. 

o  HAND-HELD  WANDS  AND  OTHER  LOW-COST  REMOTE  SCANNERS  WILL 
BECOME  INCREASINGLY  IMPORTANT  AS  THEY  ARE  UTILIZED  IN 
DISTRIBUTED  PROCESSING  NETWORKS. 

o  LOWER  COST  DOCUMENT  READERS  AND  HAND-HELD  SCANNERS  WILL 
CONTINUE  TO  FORM  THE  BULK  OF  OCR  SALES.  BUT  THE  MORE 
SOPHISTICATED  UNITS  WILL  DROP  IN  PRICE  BECAUSE  OF  TECHNO¬ 
LOGICAL  ADVANCES  ANO  COMPETITIVE  PRESSURES. 

o  CONTINUED  GROWTH  ANO  DEVELOPMENT  OF  THE  INFORMATIONAL 
PROCESSING  INDUSTRY  WHICH  ENCOURAGES  INTEGRATING 
RELATED  EOUIPMENT  INTO  TOTAL  SYSTEMS  DESIGNED  FOR  SPECIFIC 
INDUSTRIES. 

o  CONTINUED  USER  AND  VENOOR  COOPERATION  IN  DEVELOPING 
SYSTEMS  AND  ADAPTING  OCR  EOUIPMENT  TO  FIT  THESE  SYSTEMS; 
VENOORS  AND  USERS  MUST  BE  GEARED  TOWARD  APPLICATIONS 
DESIGN  RATHER  THAN  MODIFYING  APPLICATIONS  AND  PROCEDURES 
TO  FIT  AVAILABLE  EOUIPMENT. 
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GRAF IX  I 
(Continued) 


An  optional  digitizer  can  also  be  attached  to  the  basic 

SYSTEM  TO  INPUT  SUCH  GEOMETRIC  INFORMATION  AS  PAGE  LAYOUT 
PLANS 


0  Although  classified  as  OCR  system,,  much  more  powerful 

AND  FLEXIBLE  THAN  MOST  CONTEMPORARY  EQUIPMENT;  ACTUALLY  A 
DATA  INPUT  SYSTEM  THAT  USES  FILM  IN  THE  SAME  SENSE  THAT 
MAGNETIC  TAPE  OR  DISKS  ARE  USED  AS  INPUT  MEDIA  FOR  A  COMPUTER 


0  Freedom  from  font  and  format  restrictions  broadens  the 
GRAFIX  I  APPLICATIONS 


0  The  first  GRAFIX  I  system  was  purchased  by  the  U.S.  Navy 


0 
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0  Can  read  documents  printed  on  light-colored  paper  of 

ANY  WEIGHT,  PRINTED  WITH  BLACK  INK  OR  CARBON  BASED 
COLORS,  TYPEWRITTEN  ORIGINALS,  OR  CLEAR  PHOTOCOPIES 
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REPRESENTATIVE  SCANNING 
SYSTEM 

('GRAPHIC'  SYSTEM) 


METHOD 

FLAT-BED,  ROTATING  DRUM 

SCANNED  AREA  : 

11"  x  14"  TO  36"  X  36" 

SOURCE  MEDIA 

Opaque  or  Transparent 

COLORS  : 

1  TO  12 

COLOR  CALIBRATION  : 

Varies 

RESOLUTION  : 

400  Lines/Inch  to  1200  Lines/Inch 

APERTURES  : 

Varies;  Most  Have  A  Range 

SOFTWARE  : 

Raster  to  Vector  Conversion;  Editing 
and  Graphics  Functions;  Data  Base 
Management 

SCANNING  SYSTEMS 


vendors 


Benson 

B"°°MALL  'nsustr.es  Inc. 

E IKONIX 

Kongsberg 

User  '  S«N  Limited 

Optronics  International 
Sf,TEX  Corp<Jration  Ltd. 
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SCANNING  SYSTEMS  VENDORS 


Benson 

Broomall  Industries  Inc. 

Eikonix 

Kongsberg 

Laser  -  Scan  Limited 
Optronics  International 
Scitex  Corporation  Ltd. 
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LASER-SCAN  LIMITED 
FASTRAK 


0  Consists  of  three  units: 

optics  UNITS 

OPERATOR  CONSOLE 

SYSTEM  COMPUTER  (DIGITAL  PDP-11) 


0  Film  based  system  (photidgraphic  reduction  of  original 
source  document);  standard  A6  microfiche  (148mm  x  105mm) 

BUT  MATERIAL  TO  BE  DIGITIZED  MUST  BE- WITHIN  A  96MM  X  68MM 
FRAME 


0  Feature  acceptance  and  coding  capabilities 

0  Edit  /tND  merge  functions  for  documents  exceeding  the 

digitized  area,  for  adding  material  from  another  source, 

OR  FOR  COMPLETING  AN  INTERRUPTED  JOB 
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SCITEX  CORPORATION  LTD. 
RESPONSE-200  SERIES 


0  Computer  aided  design  emphasis 


0  Accepts  source  maps  in  any  form  drawn  or  printed  on  a 

FLEXIBLE  MEDIUM  (UP  TO  36"  X  36"),  TRANSPARENT  OR  OPAQUE; 
MANUSCRIPTS,  SEPARATES,  PRINTED  MAPS  .  .  . 

0  Larger  maps  can  be  input  in  sections  and  merged  back 

ELECTRONICALLY  DURING  EDITING, 


0  Automatic  color  calibration  -  can  be  trained  to  recognize 
up  to  12  colors/map 


0  Sophisticated  graphic  editing 


0  Test  entered  from  keyboard;  no  character  recognition 


I’AU  technology  corporation 


BROOMALL  INDUSTRIES  INC. 
SCAN-GRAPHICS 
(Continued) 


0  Software 

RAVE  -  Raster  to  Vector  Conversion 

IGMS  -  Interactive  Display/Editing 

Software  and  Utility  Functions 

Out  Plot  -  Controls  Output  Plotting 
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BROOMALL  INDUSTRIES  INC. 
SCAN-GRAPHICS 


0  Automatic  systems  for  digitizing  graphic  documents, 

CONVERTING  FROM  RASTER  DATA  BASE  TO  VECTOR  DATA 
BASE,  INTERACTIVELY  EDIT,  DISPLAY,  MANIPULATE,  AND 
STORE  SCANNED  DATA 


\  0  Systems  range  from  automatic  digitizing  modules  to  add 

TO  EXISTING  SYSTEMS  TO  COMPLETE  TURNKEY  SYSTEMS 

SCANNERS 

DIGITIZERS 

COMPUTERS 

AGDS  (automatic  graphics  digitizing  systems) 
stations 

PERIPHERALS  SUCH  AS  PRINTERS,  PLOTTERS, 

MICROFILM  RECORDERS  ...  j 


y\j£  UOISIAia  BQE 1  |fc!IUJ^uj(-uw<j 

l 


PAR  TECHNOLOGY  CORPORATION 


I 

SUMMRY 

AND 

CONCLUSIONS 
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Optical  Character  Readers: 

'Character'  location  and  orientation 

RESTRICTIONS. 

Document  size  restriction. 


I: 

i  i  Scanning  Systems: 

Emphasize  color  separation  and 
manual  editing  versatility. 
Emphasize  'graphic'  applications 
!  and  software.  Do  not  deal  with 

text  or  'data  names'  capture. 
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